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“Week-end Wizard” 





The spirit of do-it-yourself has made us a 
nation of handy men. At the same time, it 
has sharpened our appreciation of power 
tools and equipment: Simplex-TIREX cords 
and cables, for instance. These expertly 
engineered cords and cables are on the job 
everywhere: in home workshops, in factories, 


in mines, and on giant construction projects. 


TIREX cords and cables, newly improved 
for greater flexibility, feature cured-in-lead 
Neoprene Armor that resists abrasion, oil, 
heat and water... gives longest service. 
SIMPLEX WIRE & CABLE CO., 

79 Sidney Street, Cambridge 39, Mass. 
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LINEAR ACCELEROMETERS 


for Aircraft and Missiles 

























ZERO CROSS-COUPLING 
NON-PENDULOUS TYPE 


Honeywell Linear Accelerometers sense positive or negative accel- 
erations or both in either the vertical or horizontal plane. Designed Shown Actual Size 
for use in aircraft and missiles, they are available in a variation of 
ranges from + 0.5 g to more than + 50 g’s depending upon re- 
quirements. These units consist of a centrally located mass 
restrained by coil springs and supported on a linear-type ball- 
bearing. Any movement of the mass on either side of the null 
displacement position is measured by a potentiometer pick-off, 
providing a high level output signal. Viscous damping is incorpo- 
rated for improved dynamic response. Zero cross-coupling is in- 
herent with this true linear non-pendulous design. (Cross-coupling 
is defined as a change in output signal caused by an acceleration 
applied from any direction in a plane normal to the sensing axis) 
Excitation may be as high as 100 volts (A-C or D-C) depending 
on the potentiometer resistance. Write for Bulletin LA .. . 
Minneapolis-Honeywell, Boston Division, Dept. i, 1400 Soldiers 
Field Road, Boston 35, Mass. 






































LINEAR RESPONSE 

© D-C OUTPUT SIGNAL 

VISCOUS DAMPING 

HERMETICALLY SEALED 

EXTREMELY RUGGED 

© WEIGHT: APPROXIMATELY 0.9 POUNDS 
ENVIRONMENT: MEETS MIL-E-5272A 
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BOS TON DIVISION Write for Bulletin LA 
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It Took a Bold 


New Design Concept 


[come = Rehbe-y- 


AMERICA’S FIRST 





ATOMIC ELECTRIC 


POWER PLANT 


How do you house an atomic elec- 
tric power plant? Dig a hole five 
stories down. Erect a giant ten- 
story welded steel ‘“‘containment 
vessel.”’ Sea] it off air-tight, and 
you have one of the largest pres- 
sure vessels man has ever been 
called on to build. 

That’s the story, over-simpli- 
fied, of the unique housing re- 
quired for America’s first nuclear- 
powered electric plant, the 
Experimental Boiling Water 


Radioactive steam and gases 
must be contained within the sys- 
tem. The precautions necessary 
demanded an air-tight building, 
80 feet in diameter by 119 feet 
high. 

This giant welded steel struc- 
ture, designed to withstand a pres- 
sure of 15 pounds per square inch 
above gage pressure, was made 
concave throughout, with a semi- 
ellipsoid bottom and a _ hemi- 
spheric top. 

















upon to fabricate, erect and test 
this unique steel structure. 

Graver’s research department 
devised the special air-tightness 
testing procedures. Graver fabri- 
cated all sealing devices—the ac- 
cess air-locks, bulkheads and 
doors, and the two water-demin- 
eralizing systems. It also furnished 
the saucer-shaped 15,000 gallon 
water tank suspended under the 
dome. 

This application of Graver’s 











Reactor, at Argonne National Upon completion, the half-mil- oa — 
Laboratory, Lemont, Illinois. lion cubic foot shell was tested for skills in the fabrication and erec- 

In our practical, efficient world _air-tightness. Never beforehadso tion of America’s first atomic | wy 
of engineering, there is a sound large a welded structure required power plant is indicative of | — 
structural reason for the unusual such thorough testing against air Graver’s readiness to help you § cag 
dome-shaped building, now rec- loss. fulfill your plans for the future, § of ch 
ognized by everyone as the sym- Graver’s skills, backed by acen- no matter how unusual or exact- fing ; 
bol of atomic-power-for-peace. tury of experience, were called ing the requirements. grap 
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GRAVER TANK & MFG. CO..[NC. ite 

EAST CHICAGO, INDIANA © NEW YORK e¢ PHILADELPHIA @ EDGE MOOR, DELAWARE Cas 
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Better Products begin with CABOT! 


It’s truer today than ever — no product has a monopoly on quality. 


As competition stiffens in many fields, the manufacturer’s search for a meaningful 
product difference — one that will put a hefty plus in sales— must begin with the 
wisest possible choice of raw materials. 

It is here that Cabot, with its 75 years experience in supplying superior raw materials 
to industry, can be of immense help — whether you make house paints or garden 
hoses. From the wide variety of Cabot materials... from our extensive experience in 
raw material problems... may come the product plus you’ve been looking for. 

It costs you nothing to find out if Cabot can help you... why not call us today? 


WHICH OF THESE CABOT MATERIALS CAN HELP YOUR PRODUCT? 





CABOT CARBON BLACKS. ... more than 45 different grades 
of channel, furnace and thermal blacks for use by the rubber, print- 
ing ink, paint, varnish, lacquer, enamel, plastics, paper, phono- 
graph record, battery and other industries. 


WOLLASTONITE .. . as a paint pigment, this white, uniform 
caleium metasilicate, has more desirable properties than other 
extenders used singly or in combination. Excellent for ALL types 
of paint, and for the quality improvement of wall tile and semi- 


vitreous ceramics. 


CAB-O-SIL® . . . this unique colloidal silica, in extremely small 
Qantities, greatly improves large numbers of products. The best 
control agent available, it’s especially remarkable for its 
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unusual combination of properties. Used for rubber, paint, varnish, 
printing ink, plastics, lubricants, cosmetics, many other products. 


CABFLEX® PLASTICS CHEMICALS... . «a complete range of 
plasticizers developed for the specific improvement of rubber and 
vinyl plastic products. 

PT® PINE TAR PRODUCTS ... these versatile quality con- 
trolled materials improve the performance of a wide variety of 
products, including: rubber, paint, cordage, oakum and insecticides. 


@: 
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For complete information, phone or write: 


GODFREY L. CABOT, INC. 
77 FRANKLIN ST., BOSTON 10, MASSACHUSETTS 
Phone: Liberty 2-7300 











ENGINEERS AND PHYSICISTS 


Work-Study Plan for 
Master’s Degree in Chosen Field 


sponsored by 


Knolls Atomic Power Laboratory 


in conjunction with 


Rensselaer Polytechnic Institute 
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CANDIDATES BEING CHOSEN NOW FOR COURSES BEGINNING IN JUNE AND SEPTEMBER 
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Knolls, operated by General Electric for the Atomic Energy Commission, is developing 
a two-reactor system for the new Triton, the world’s largest submarine; another new 
project ...to design a reactor for a Navy destroyer power plant system. Qualified young 
engineers and physicists who join the new WORK-STUDY PLAN can start immedi- 
ately on some phase of these large-scale programs. 

The Plan pays approximately 85% of full salary the first year and 100% the next. The 
Master’s degree can be obtained in 2% years or less, depending on individual back- 
ground. The candidate takes his M.S. in the field of his choice, with a minor in nuclear 
engineering. 

If you have a B.S. degree in engineering or physics, you are eligible to apply. 


| Half time at R.P.I.—fees and tuition paid; half 
Ist SEMESTER: | time on job, half pay. 

Half time on job, half time off for special nuclear 

2nd SEMESTER: I courses atlaboratory ; full pay; fees and tuition paid. 


SUCCEEDING TERMS: i Full time on job —full pay; up to 4 hours off each 


week to attend classes at R.P.I. Full tuition refund. 





MEMO TO ENGINEERS AND SCIENTISTS AT ALL LEVELS: 


Your inquiries are also invited for a number of attrac- 
tive positions now open— outside of Work-Study Plan. 





If you are interested in this program, send a 
resume of your education and experience to: 


Mr. A. J. Scipione, Dept. 109-EM 


~ Knolls Alomie Power Laboralory 


OPERATED FOR AEC. BY 


GENERAL @ ELECTRIC 


SCHENECTADY. N.Y 
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In the twentieth century, prosperity is directly 
related to abundant electricty! This realization has 
swept the globe in recent years, leaving in its wake 
an outcropping of power facilities beyond the most 
extravagant predictions. In all corners of the earth, 
electrification is becoming the watchword for 
progress. 

Even in the United States, where an ample supply 
of electrical power has long been taken for granted, 
electric generating capacity is increasing at an unpre- 
cedented rate. In fact, the projected new capacity 
to be installed in the next decade will substantially 
exceed the total capacity that the American utility 
industry has attained in the seventy-five years it has 
been in existence. 





...electric power becomes more abundant 














Combustion Engineering is proud of its contribu- 
tion to the more abundant power movement. Doing 
business throughout the free world, C-E has helped 
bring the most advanced, the most economical facil- 
ities for steam-electric generation to countries all 
over the globe. And in 1956 it did so on a greater 
scale than ever before — with sales of utility boilers 
at home and abroad, expressed in terms of generat- 
ing capacity, reaching an all-time record of ten 
million kilowatts — more capacity than the entire 
American utility industry installed in any year prior 
to 1954. These newly ordered C-E Boilers will soon 
be helping to bring more electricity to homes and 
industries in twenty-seven states of the U.S.A. and 
numerous foreign countries. 


C-E ACTIVITY ‘‘“ROUND THE WORLD”’ IN 1956 is shown by this list of countries outside the U.S.A. in which C-E steam generat- 
ing and related equipment was placed in service in 1956—or is currently on order or under construction. This equipment includes boilers 
not only for power generation but for all steam requirements of industry—in plants small and large, using a wide variety of fuels. 


Argentina Colombia England 
Belgium Cuba Finland 
Brazil Dominican Republic Formosa 
British West Indies Ecuador France 
Canada Egypt Guatemala 
Chile El Salvador Holland 


India Newfoundland Sicily 

Israel Norway South Africa 
Italy Panama Spain 

Japan Peru Spanish Morocco 
Korea Philippines Sumatra 

Mexico Puerto Rico Venezuela 


COMBUSTION ENGINEERING 


Combustion Engineering Building * 200 Madison Avenue, New York 16, N. Y. 





B-982A 


ALLTYPES OF STEAM GENERATING, FUEL BURNING AND RELATED EQUIPMENT; NUCLEAR REACTORS; PAPER MILL EQUIPMENT: PULVERIZERS; FLASH DRYING SYSTEMS; PRESSURE VESSELS; SOIL PIPE 
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N. B. 


Write for the folder describing activities 
of The Lincoln Laboratory: 


HEAVY RADARS 
MEMORY DEVICES 
TRANSISTORIZED 
DIGITAL COMPUTERS 
SCATTER COMMUNICATIONS 
SOLID STATE 
AEW (air-borne early warning) 
SAGE (semi-automatic 

ground environment) 
...and others which are 
integral parts of the nation's 
air defense system. 


Our need for qualified 
PHYSICISTS, ENGINEERS 
and MATHEMATICIANS 
is urgent. 


RESEARCH AND DEVELOPMENT 





GEARS 


Made to Your 
Specifications 


You and we can form a 
team—you to draw up 
the specifications; we to 
make the gears—that 
will be profitable to 
both of us. Gears of all 
types, all sizes, all ma- 
terials. Design-engineer- | 
ing service available. 





Custom Gears 
Exclusively 


DIEFENDORF GEAR 
CORPORATION 


Syracuse 1, N. Y. 


DIEFEND<O:RF 





So & AR S&S 
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THE TABULAR VIEW 


Engineering Profession.—By providing mastery 
over science, and by increasing the efficiency of pro- 
duction of material needs, engineering provides op- 
portunity for man to engage in the higher things of 
life. Future engineers will need the competence to 
solve technical problems, but they must also be pre- 
pared to co-operate in solving man’s economic and 
social problems. Such are the views of WaRREN K, 
Lewis, ‘05, Professor of Chemical Engineering, 
Emeritus, expressed at the Tulsa Regional Confer- 
ence and recorded (page 351) in this issue of The 
Review. Professor Lewis received the S.B. degree 
from M.I.T. in 1905 and the Ph.D. degree from 
Breslau University in 1908. He has been a member 
of the Institute’s teaching staff since 1905 and al- 
though professor emeritus since 1945, he remains an 
active and vigorous man about campus. He is the re- 
cipient of many professional awards, and is regarded 
as the father of chemical engineering. But “Doc” 
Lewis is best known to generations of Technology 
Alumni, particularly in the field of chemical engi- 
neering, for his effective, inspiring, and sparkling 
teaching. Some of his better known anecdotes from 
his teaching and professional experience have been 
collected in a booklet, A Dollar to a Doughnut. 


High School Science. — Because science has be 
come a vital part of the total culture of our times, 
(Concluded on page 336) 


FREE BOOKLET TELLS WHAT 
co. CAN DO FOR YOU 


There's practically no end to the important 
jobs that CO,—combined with Liquid 
Carbonic savvy—is doing. Chances are 
this combination can come up with some 
surprising answers for you, too. For 
scores of CO> applications, covering all 
industry, send for LIQUID’s new free 
booklet, “Applications Unlimited.” Just 
use the coupon below. 


MAIL THIS COUPON 


agriculture 
chemistry 
metals 
electronics 
refrigeration 
food 
drugs 
textiles 
rubber 


THE LIQUID CARBONIC CORPORATION 
3100 South Kedzie Ave., Chicago 23, Illinois TR 


Send me my free copy of “Applications Unlimited.” 


Name 





Company. 
Position 
Address 
City. 
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Demonstrating Outstanding Characteristics 
for Forward Scatter Systems... 
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Round Hill Field Station, M.1.T.'s Lincoln Laboratories, South Dartmouth, Mass. 


Styroflex Coaxial Cable 
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A recent series of experimental tests conducted by the Round Hill 
Field Station of M.1I.T.’s Lincoln Laboratories at South Dartmouth, 
Mass., clearly showed that Styroflex coaxial cable has a number 
of practical advantages when used as the connecting link between 
the antenna and transmitter or receiver in forward scatter systems. 


The tests demonstrated the particular importance of these general 
Styroflex characteristics: 


. 1000-foot continucus ‘engths without splices. 
. Low attenuation 
. Excellent electrical properties. 
Capacity to handie high power. 
. No age deterioration regardless of climatic conditions. 
An additional advantage of Styroflex--when used as a receiving 
transmission line—is its extremely low inherent noise ievel. 


inquiries regarding specific applications tu: Styroflex are invited. 


PHELPS DOOGE COPPER PRODUCTS 


CORPORATION 


300 PARK AVENUE, NEW YORK 22, N. Y. 


(AY, 1957 











73 POND STREET).WALTHAM 54, MASS 


‘Tale ie lelatidt, 
AUTOCLAVES - CONDENSERS AND HEAT EXCHANGERS DISTILLATION 
EQUIPMENT . EXPERIMENTAL EQUIPMENT - EVAPORATORS - JACKETED 
KETTLES . MIXERS - PIPE, PIPE COILS. AND BENDS - REACTORS - SPECIAL 
MACHINERY - TANKS 








Solving a breakage problem 
AT CLOSE QUARTERS 





The manufacturer of this button-drilling machine had a 
tough problem: the universal joints on these parallel 
shafts carried such a torque load there were frequent 


complaints of breakage . . . yet the close centers pro- 
hibited use of a larger joint. The solution was a Curtis 
Universal Joint of the same size but higher torque. 

This is only one of many problems solved by Curtis 
Joints — size for size the strongest universal joints 
designed for industry. Selected materials, precision en- 
gineering, and over 30 years’ experience manufacturing 
universal joints make them that way, 


14 SIZES ALWAYS IN STOCK € 
Ye” to 4” O.D. 
(6” joints on special order) 
i 0 
Not sold throvgh dis’ | UNIVERSAL JOINT CO., INC. 


tributors. Write direct 
for free engineering 8 Birnie Avenue, Springfield, Mass. 
As near to you as your telephone 


data and price list. 
EXCLUSIVELY A MANUFACTURER OF UNIVERSAL JOINTS SINCE 1919 
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THE TABULAR VIEW 
(Concluded from page 334) 





there is good reason for teaching it in secondary 
schools as an indispensable element of modern liberal 
education. There is also need to develop a sense of 
the importance and pride of learning, according to 
views expressed (page 355) by CHANCELLOR J. A. 
STRATTON, 23. Dr. Stratton’s remarks were originally 
presented as part of a symposium on Secondary 
School Education, held in Kresge Auditorium on 
January 17, under the auspices of the Boston Section 
of the Institute of Radio Engineers. To the many 
honors Dr. Stratton has already received, the Medal 
of Honor of the I.R.E. — that society’s highest award 
— was presented in New York in March for his con- 
tributions as teacher, scientist, author, and adminis- 
trator. Since becoming provost in April, 1949, Dr. 
Stratton has been primarily concerned with the Insti- 
tute’s educational policies. Appointments as M.LT. 
Vice-president in 1951, and Chancellor in 1956, have 
increased his administrative responsibilities as well. 


Automation. — One of the most elusive things we 
have run across in recent years is a rational and con- 
cise definition of automation. Gorpon S. Brown, ’31, 
Professor of Electrical Engineering, regards this form 
of robotry as “a manifestation of a great revolution in 
the way man co-operates with nature” in his article 
in this issue (page 359). Professor Brown received the 
S.B., S.M., and Sc.D. degrees from M.I.T. in 1931, 
1934, and 1938, respectively. He was director of the 
Servomechanism Laboratory from its formation in 
1941 until 1952, during which time he made an envi- 
able name for his professional work in this field. He 
was named associate head of the Department of 
Electrical Engineering in 1950, and head of that 
Department in 1952. Except for introductory remarks 
not reproduced here, The Review’s article represents 
the text of an address delivered by Professor Brown 
some months ago before the Royal Canadian Institute, 








The Pullman 
Company 





“Roughly what 
would such a building cost?” 


We are often asked this question by executives who 
want facts before making any commitments. 

Based on current projects, we can give not only a 
reliable estimate, but also information as to the type 
of construction most suitable and the time required 
for completion. 


W. J. BARNEY CORPORATION 


Founded 1917 
INDUSTRIAL CONSTRUCTION 


101 Park Avenue, New York 
Alfred T. Glassett, '20, President 
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For Forty Years our name has been 


Union Carbide and Carbon Corporation . . . more generally 


called “Union Carbide.” 

Now our company name will be Union Carbide Corporation. 
The change is in name only. The people of Union Carbide will 
continue to pioneer in developing and producing carbons and 


gases, chemicals, plastics, alloys and nuclear energy. 
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UCC’s principal divisions 
and subsidiaries include 
BAKELITE COMPANY 

ELECTRO METALLURGICAL COMPANY 
HAYNES STELLITE COMPANY 
KemMET COMPANY 

LiInDE COMPANY 

NATIONAL CARBON COMPANY 
Pyrorax Gas CORPORATION 
SILICONES DIVISION 

UNION CARBIDE CANADA LIMITED 
Unton CARBIDE CHEMICALS COMPANY 


Union CARBIDE DEVELOPMENT 
COMPANY 


Unron CARBIDE INTERNATIONAL 
COMPANY 


Un1on CARBIDE NUCLEAR COMPANY 
UNION CARBIDE ORE COMPANY 
Union CARBIDE REALTY COMPANY 


VISKING COMPANY 


Write for free booklet 
and learn how UCC research can help 
you. Ask for “Products and Processes.” 
Union Carbide Corporation, Dept. E, 


30 East 42nd Street, New York 17, N. Y. 


UNION 


CARBIDE 








SWEET MUSIC FOR AERODYNAMICISTS 














Try this on your piano—or one of our ana- 


logue computers: 

Martin now is offering some of the most 
challenging and exciting opportunities avail- 
able today in the field of aerodynamics. 

Sound your “A” (or alpha) and put this to 
the test. From boundary layer control to heat 
barrier design... from Mach 2 to the escape 
velocity... Martin is working on it! 

Result: Room for engineers who are tuned 
to tomorrow. 

Contact J. J. Holley, Dept. TR-05, The 
Glenn L. Martin Company, Baltimore 3, 


Maryland. 
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this was the last word in blast furnace blowers 


ese plungers in hollowed- 
out tree stumps provided a crude but 
workable source of compressed air for this 
primitive African iron foundry — mark- 
ing an early step in the mechanization 
which permitted man’s evolution from 
the stone age to the iron age. 
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TODAY... the TURBO-BLOWER... 


another history-making development by Ingersoll-Rand 


HE HUGE blast furnaces of 

today gulp air at 130,000 
cubic feet per minute. For it 
takes three tons of air to pro- 
duce a single ton of pig iron. 


In steel plants from coast to 
coast, you'll find Ingersoll-Ra.ad 
Turbo-Blowers on the job 24 
hours a day, month after month, 
year after year. Their reputation 
for dependable performance is 
the result of Ingersoll-Rand’s 
continuous research and devel- 
opment in the design and con- 
struction of air power equip- 
ment. 


If you'd rather make indus- 
trial history than read about it, 
be sure to look into the fine job 
opportunities available with In 
gersoll-Rand. For further infor- 


Ingersoll-Rand mation contact your Placement 


11 Broadway, New York 4, N. Y. Office or write Ingersoll-Rand. 
12-467 





COMPRESSORS * BLOWERS * GAS & DIESEL ENGINES - PUMPS - VACUUM EQUIPMENT - AIR & ELECTRIC TOOLS - MINING & CONSTRUCTION EQUIPMENT 
Among the many graduates of Massachusetts Institute of Technology at Ingersoll-Rand are: 
L. C. Hopton, 1926, First Vice-President and Secretary; P. J. Bentley, 1925, Vice-President. 














Beatings prove they're unbeatable... 


GOODYEARS NEW 37 NYLON CORD TIRES ! 


STRONGER ON THE INSIDE! 


We told the driver to try to wreck 
a set of Goodyear 3-T Nylon tires in 


SAFER ON THE OUTSIDE! 


The Twin-Grip tread stops you up to 
24% quicker. Theextrastopping power 





an 8-hour run at 30 miles per hour over 
this stump-studded timber tract. We 
scuffed up the tires—but didn’t break 
a single 3-T Nylon Cord! 





of these two independent treads kept 
Goodyear Engineer Mel Wilson from 
harm, while the car with ordinary- 
type tires crashed into a dummy. 


MORE PEOPLE RIDE ON GOODYEAR TIRES THAN ON ANY OTHER KIND! 
Watch “The Goodyear Playhouse”’ on TV Sunday—9-10 P.M., E.D.S.T. 





NEW 3-T NYLON CUSTOM 


GOODSYEAR 


Look for this Goodyear dealer sign for better tire values... 


better tire care... convenient credit terms. 
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Goodyear’s Triple-Tough, 
Triple-Tempered 3-T Nylon 
Cord tires are now available at 
sensationally new low prices 


ow you can buy a Goodyear 3-T 
Nylon Cord tire at the lowest 
price ever. 


Goodyear’s exclusive 3-T Nylon 
Cord is not ordinary nylon cord. 
3-T Nylon Cord is triple-tempered 
in a patented process involving pre- 
cisely controlled Tension, Tempera- 
ture and Time—for maximum 
strength and resiliency. 


And besides greater strength in- 
side, you get new safety outside, 
too, in the Twin-Grip tread design 
with its two fully independent tread 
surfaces. 


Goodyear’s 3-T Nylon Cord is 
your best bet against all kinds of 
road hazards. And, now—thanks to 
an ever-increasing demand — you 
can buy it at the lowest price ever! 


What’s more you get Goodyear’s 
famous Lifetime Guarantee. See 
your Goodyear dealer as quickly as 
you can. Goodyear, Akron 16, Ohio. 





SUPER-CUSHION 


Super-Cushion, T.M., The Goodyear Tire & Rubber Company, Akron, Ohio 
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Naval Consultant 


& Laurens Troost, Head of the Department of Naval 
Architecture and Marine Engineering, recently left 
Boston for Brazil where he will help to institute a 
course in naval construction at the University of Sao 
Paulo. The Sao Paulo program, which is being estab- 
lished with the co-operation of the Brazilian Navy, 
will be the first of its kind in the South American 
country. 

Professor Troost is expected to be succeeded next 
June at Sao Paulo by George C. Manning, ’20, also a 
Professor of Naval Architecture at M.I.T., who plans 
to spend two years helping to develop the new naval 
construction program at the Brazilian university. The 
§ao Paulo course will be open to both civilian and 
naval students and will be patterned after the one 
at M.I.T., which is one of only three of its kind in 
the United States. It is expected that Sao Paulo will 
ewentually become’ the chief training center for con- 
sructors for the Brazilian Navy, which currently 
sends a small group of officers to M.I.T. each year 
for three years of graduate study in Cambridge. 

In anticipation of their new naval construction 
program, the University of Sao Paulo recently built 
i ship model towing tank. Professor Troost, their 
frst American consultant, is one of the world’s fore- 
most authorities on this kind of facility. He was for 
many years in charge of the large ship model basin 
at Wageningen, The Netherlands. 

Professor Manning, who expects to succeed Pro- 
fessor Troost at Sao Paulo next summer, is a graduate 
of the U. S. Naval Academy and has devoted his 
professional life to ship design and construction, and 
to educational programs in naval architecture and 
marine engineering. 


Art Education 


& Four new courses in visual arts are to be offered 
to science and engineering students at M.I.T. as an 
antidote to “canned images.” Announcement of the 
new program, effective next fall, was made by Pietro 
Belluschi, Dean of the School of Architecture and 
Planning, in which the courses are to be given, and 
by John E. Burchard, ’23, Dean of the School of 
Humanities and Social Studies, in which students 
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The Trend of Affairs 


will be given credit for their work. Two courses in 
the history of architecture will be given by Albert 
Bush-Brown, Assistant Professor of Architectural 
History, and two in visual design by Gyorgy Kepes, 
Professor of Visual Design, and Robert O. Preusser, 
lecturer in the Department of Architecture. All four 
will be Humanities electives. 

The program is the outgrowth of a study, sup- 
ported by the Carnegie Corporation, which was 
made for M.LT. by a committee consisting of John P. 
Coolidge, Director of the Fogg Museum at Harvard 
University; Robert Iglehart, chairman of the Depart- 
ment of Art at the University of Michigan; Bartlett 
H. Hayes, Jr., Director of the Addison Gallery of 
American Art at Phillips Academy, Andover; Charles 
H. Sawyer, Professor of Art at the University of 
Michigan; and James J. Sweeney, Director of the 
Solomon R. Guggenheim Museum in New York. 

“Until very recently American educational think- 
ing has tended to disregard the visual arts as a field 
of universal, practical necessity above the elementary 
level,” the committee said in its final report. 

In a foreword to the report, Dean Burchard com- 
mented, “A great many young men and women are 
graduated from our institutions of higher learning 
visually ‘illiterate. Art and architecture will not 
flourish in our culture unless there are both talented 
artists and sensitive customers.” 

Dean Belluschi pointed out that many of the fac- 


' tories and public buildings of the future will be 


built by scientists and engineers who are now under- 
graduates at M.I.T. and that the Institute’s duty is 
to help them develop visual discrimination. 

“Culture today is in a very great degree influenced 
by the canned images that we see — posters, adver- 
tising, movies, television . . . students don’t have the 
visual training to be responsive in the best sense,” 
said Professor Kepes. 

The visual design courses will include lectures by 
Professor Kepes and studio sessions in which Pro- 
fessor Preusser, himself an artist, will give leadership 
to students in painting — not in an attempt to pro- 
duce artists but to help them experience the prob- 
lems of dealing with color, form, and relationships. 

Professor Bush-Brown’s courses in the history of 
architecture will concentrate on two architectural 
periods, the Renaissance and the Twentieth Century. 
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CORPORATION NEWS 





The election of Vannevar Bush, 16, by the M.1.T. Corpora- 
tion to serve as its chairman was announced on March 22, 
1957, by James R. Killian,Jr., °26, President of the Institute. 
As accepted by Dr. Bush (photo above), the chairmanship 
involves no administrative responsibilities. He serves as the 
Corporation’s presiding officer and fulfills the functions of a 
“chairman of the board of trustees.” 

The President of the Institute continues as chairman of the 
Corporation Executive Committee and as the Institute’s chief 

executive officer. 





The election of Thomas J. Watson,Jr. (shown above), President 
of International Business Machines Corporation, as a special 
term member of the Corporation, was also announced on 
March 22. His membership will be for a term of five years 
beginning July 1. Mr. Watson, a native of Dayton, Ohio, 
and a graduate of Brown University, has been associated with 
1.B.M. since 1937, except for military service during World 
War II. He was promoted from executive vice-president to 
president and director of 1.B.M. in 1952, and holds numerous 
important industrial and educational posts. 





Faculty Appointments 


®@ President Killian has recently announced the 
Faculty appointments of Irving Kaplan and Edward 
A. Mason, "48, to the Department of Chemical En- 
gineering, Stanislaw Olbert, ‘53, to the Department 
of Physics, and David C. Pridmore Brown, ‘51 to the 
Department of Mechanical Engineering. 

Dr. Kaplan, Visiting Professor of Nuclear En- 
gineering for the spring term, has been senior scien- 
tist and head of the Reactor Physics Division, 
Nuclear Engineering Department, at Brookhaven 
National Laboratory since 1947. Last term he served 
as Gordon McKay Visiting Lecturer in Nuclear En- 
gineering at Harvard University. Awarded his A.B., 
A.M., and Ph.D. at Columbia University, he has, for 
the past 20 years, worked in the fields of enzyme 
chemistry, chemistry of the central nervous system, 
isotope separation, nuclear physics, and reactors. 

Dr. Mason, who succeeds Thomas H. Pigford, ’48, 
as Associate Professor of Nuclear Engineering, is a 
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graduate of the University of Rochester and took his 
master’s degree and doctorate at M.1L.T. For two 
years he was assistant professor and director of the 
Bangor Station of the School of Chemical Engineer- 
ing Practice, and for one year assistant professor in 
the Department. In 1953, Dr. Mason joined the staff 
of Ionics, Inc., where his work has ranged broadly in 
the field of ion exchange, including problems of 
nuclear fuel cycles. 

Dr. Olbert, named Assistant Professor of Physics, 
had been a member of the Division of Sponsored Re- 
search staff since 1953, when he received his docto- 
rate at M.LT. He was graduated from Munich 
University in Germany and is a theoretical physicist 
specializing in the field of cosmic rays. 

Dr. Pridmore Brown, a member of the Acoustics 
Laboratory staff since 1954, will become assistant 
professor of mechanical engineering next July. A 
graduate of The Principia College, he earned his 
M.S. and Ph.D. in physics at M.I.T. while serving 4s 
research assistant in the Physics Department. 


THE TECHNOLOGY REVIEW 





Job 


ay 
the | 
by 1 
this | 
Be 
of th 
clubs 
tries. 
Bug! 
visite 
Marc 
of M 
Th 
will — 
meeti 
ious < 
Instit 
point. 
L. Ta 
36, di 
Fergu 
31, e 
Kings 
tional 
of the 
ciate | 
As « 
Stanto 
tribute 
figures 
uted § 
are CO 
compa 
Dr. 
Alumn 
for the 
June ] 
dinner 
Bangui 
a new 
dass g 
ind th 
fram 
Kresge 
Follo 
lefferse 
gineers 
Engine 
Solar E 
Mr. ] 
m the 
In 1950 
views v 
that, fo: 
luct 8,( 
late stu 
that M. 
Opportu 
ume re 
Work w 
Balaries, 
month f 
vith an 


May, 19! 








dent 
ecial 
1 on 
jears 
Dhio, 
with 
‘orld 
ut to 
TOUS 


- his 
two 

the 
eer- 
r in 
staff 
y in 
; of 


sics, 

Re- 
cto- 
nich 
icist 


stics 
tant 


Jobs — and Solar Heating 


& The 323d meeting of the Alumni Council, held at 
the Faculty Club on Monday, March 25, was opened 
by Theodore T. Miller, ’22, President. Attendance at 
this meeting totaled 142 members and guests. 
Between February 23 and March 19, 10 members 
of the Council or the M.LT. staff visited eight M.I.T. 
clubs in the United States and two in foreign coun- 
tries. On February 23, H. E. Lobdell, °17, Harold 
Bugbee, ‘20, Mr. Miller, and Hugh S. Ferguson, ’23, 
visited the M.1.T. Club of Cuba in Havana, and on 
March 16, Mr. Lobdell also visited the M.1.T. Club 
of Mexico in Mexico City. 

This fall the Second Alumni Officers’ Conference 
will be held at the Institute. The purpose of this 
meeting is to provide instruction sessions in the var- 
ious activities in which alumni officers represent the 
Institute and the Association. The committee ap- 
pointed to conduct this meeting consists of: William 
L. Taggart, Jr., 27, chairman; Vincent T. Estabrook, 
36, deputy chairman; H. E. Lobdell, ’17, Whitworth 
Ferguson, ‘22; Henry B. Kane, '24; Gilbert M. Roddy, 
31, ex-officio; Donald P. Severance, '38; Bruce F. 
Kingsbury, 2-44, Executive Secretary of the Educa- 
tional Council; Joseph E. Conrad, Regional Director 
of the Alumni Fund; and H. Guyford Stever, Asso- 
ciate Dean of the School of Engineering. 

As chairman of the Alumni Fund Board, Avery H. 
Stanton, “25, reported that 9,856 Alumni had con- 
tributed $422,266 as of March 25; the corresponding 
figures, a year ago, were 9,036 Alumni who contrib- 
uted $364,965. Of 14 regions in which solicitations 
are completed, 62 per cent of Alumni participated, 
compared to 40 per cent a year ago. 

Dr. Egon E. Kattwinkel, 23, chairman of the 
Alumni Day Banquet Committee, announced plans 
for the evening activities of Alumni Day on Monday, 
June 10, 1957. A social hour will precede a catered 
dinner in the Rockwell Cage. Following the Alumni 
Banquet, business will be limited to the induction of 
anew honorary member and the presentation of 
dass gifts. Immediately thereafter, Arthur Fiedler 
ind the Boston Pops Orchestra will present a pro- 
gam exclusively for Alumni Day guests in the 
Kresge Auditorium. 

Following the business portion of the meeting, Joe 
Jefferson, Placement Officer, spoke on “Jobs for En- 
gineers,” and Hoyt C. Hottel, 24, Professor of Fuel 
Engineering, and chairman of the Committee on 
Solar Energy, spoke on “Solar Heating.” 

Mr. Jefferson opened his remarks by commenting 
m the activity of the Institute’s Placement Bureau. 
In 1950-1951, 193 companies conducted 3,741 inter- 
views with M.I.T. students, whereas it is estimated 
that, for the current year, 500 companies will con- 
luct 8,000 interviews with graduate and undergrad- 
late students. Most company representatives report 
that M.I.T. students show much greater interest in 
pportunities to grow in their profession and to as- 
sume responsibility, and the chance to do graduate 
Work while working, than in bidding up starting 


fame Currently, median salary offers are $460 per 


g as 


VIEW 


nonth for those with an S.B. degree, $550 for those 
With an S.M., and $725 for those with an Sc.D. 
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On the Horizon 
June 10, 1957 — 23d Alumni Day, 1957, M.LT. 
Campus in Cambridge. 
September 6-7, 1957 — 2d Alumni Officers’ Con- 
ference, M.I.T. Campus in Cambridge. 


December 7, 1957—11th M.LT. Alumni Re- 
gional Conference, Pittsburgh, Pa. 











Alumni placement is also active at the Institute, 
with many more positions available than there are 
men to fill them. For example, last year (1955-1956), 
the Alumni Placement Office received notice of 4,763 
job opportunities, but only 722 men were available 
and 163 placements were made. 

The Placement Office, said Mr. Jefferson, is aiming 
to improve its service by establishing better inter- 
viewing facilities; offering improved guidance to 
students; establishing more effective contacts with 
small and medium-size concerns; providing an in- 
creasing amount of information on placement to 
students, Alumni, industry, and government; and 
aiding government and industry to provide better 
opportunities for summer employment of technical 
personnel. 

Professor Hottel opened his remarks by reminding 
members of the Council that the M.I.T. program on 
solar energy research was initiated nearly 20 years 
ago through the foresight of Godfrey L. Cabot, ‘81. 
Since then, the departments that have become in- 
volved in solar programs have included: Architec- 
ture, Building and Engineering Construction, Chemi- 
cal Engineering, Chemistry, Civil Engineering, Elec- 
trical Engineering, and Metallurgy. From the start 
M.I.T.’s program has turned toward solar heating. 
The use of solar energy for power is difficult to 
achieve, and the use of excellent gas, liquid and 
solid fuels for domestic use is a very inefficient utiliz- 
ation of high-temperature fuels. The most logical use 
for solar energy would be for domestic heating. 

M.I.T. has built three solar houses. A fourth one 
is now under construction in Lexington. This new 
one will have a floor area of 1,450 square feet, and 
the cost of heating it by conventional means would 
be approximately $200 per year. 

Professor Hottel compared the equivalent income 
of flat plate solar collectors if used in Florida for 
year-round purposes, in New England for year-round 
purposes, including domestic hot-water heating, and 
in New England for winter heating only. He pointed 
out that it was not economically sound in New Eng- 
land to utilize solar heating, but future reductions 
in the cost of solar units would make solar heating 
increasingly worth while in the South. 

He stated the M.LT. point of view that one cannot 
afford to store solar heat for more than a very few 
days — and preferably not much more than 24 hours. 
The new solar house in Lexington will utilize 600 
square feet of flat plate collector — thereby providing 
80 per cent of the domestic load for space heat in 
the house and for hot-water heating. The storage 
tank in the basement will hold 1,500 gallons. 
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Class Reunions in 1957 


Class Date Place 

1891 June 8 The Country Club, Brookline 

1897 June Boston — Tentative luncheon plans 

1900 June 11-13 The Pines, Cotuit 

1902 June 7-9 Wentworth-by-the-Sea, Portsmouth. 
N. H. 

1907 June 7-9 50th Reunion 
Oyster Harbors Club, Osterville 

1908 June 7-9 Melrose Inn, Harwich Port 

1912 June 7-9 Snow Inn, Harwich Port 

1916 June 11-12 Chatham Bars Inn, Chatham 

1917 June 7-9 Wentworth-by-the-Sea, Portsmouth, 
N. H. 

1922 June 7-9 Sheldon House, Pine Orchard, 
Conn. 

1927 June 7-9 Oyster Harbors Club, Osterville 

1932 June 7-9 25th Reunion 
Baker House, M.I.T., Cambridge 

1937 June 7-9 The Belmont, West Harwich 

1942 June 7-9 Chatham Bars Inn., Chatham 

1947 June 8-9 Hotel Curtis, Lenox 

1952 June 8-9 Mayflower Hotel, Plymouth 


Reunion Chairman or Class Secretary 

Harry H. Young, 290 Main Street, Cambridge 42 
John P. Ilsley, 26 Columbine Road, Milton 87 
Elbert G. Allen, 11 Richfield Road, West Newton 65 
Burton G. Philbrick, 18 Ocean Avenue, Salem 


Bryant Nichols, 23 Leland Road, Whitinsville 


H. Leston Carter, 14 Roslyn Road, Waban 68 

Albion R. Davis, 11 Vane Street, Wellesley 

Harold F. Dodge, Bell Telephone Laboratories, 463 West 
Street, New York 14, N. Y. 

Stanley C. Dunning, 21 Washington Avenue, Cambridge 
40 

Dale D. Spoor, Apt. 
Chicago, Ill. 

Parke D. Appel, 28 Winthrop Road, Belmont 78 

J. Robert Bonnar, 26 Macy Avenue, White Plains, N. Y. 

Rolf Eliassen, Room 1-138, M.I.T., Cambridge 


12D, 2440 N. Lakeview Avenue, 


Philip H. Peters, 14 Cushing Road, Wellesley Hills 

George J. Schwartz, Doelcam Corporation, 1400 Soldiers 
Field Road, Boston 

Martin M. Phillips, 41 Avalon Road, Waban 68 

Nicholas Melissas, Building 32, M.I.T., Cambridge 








Individuals Noteworthy 


@ Featured in the spring news were 29 promotions, 
elections, or appointments for Technology Alumni, as 
cited below: 

Raymond B. Blakney, ’16, as President of Orlinda 
Childs Pierce College for Girls, Athens, Greece . . . 
liobert C. Erb,’17, as a Director of American Mutual 
Liability Insurance Company . . 

Llo yd R. Sorenson, *19, Norborne L. Rawlings, ’21, 
and Donald A. Holden, °31, respectively, as Vice- 
president and General Manager, Executive Vice- 
president, and Production Manager of Newport 
News Shipbuilding and Drydock Company . . 

Stewart P. Coleman, ’21, as Chairman of the Board 
of Trustees of the National Industrial Conference 
Board . . . Robert D. Stuart, Jr., 22, as President of 
Blackstone Valley Gas and Electric Company . 

Harvey L. Williams, ’22, as President of Philco 
International Corporation . . . Edwin H. Schmitz, 
'23, as Vice-president of Sales, Wrap-King Corpora- 
tion, Holyoke, Mass. . . . 

Paul J. Cardinal, ’24, as a member of the Board of 
Governors of the National Vitamin Foundation, Inc. 

. Walter H. Kennett, ’24, as Civil Defense Direc- 
tor for the State of Maine . . 

Alden F. Butler, ’26, as Manager of Plant, Ameri- 
can Bosch Arma Corporation, Columbus, Miss. . . . 
John W. Church, ’29, as Eastern Manufacturing Man- 
ager of Building Products Ltd., Montreal . . . 

Philetus H. Holt, ’30, and Charles E. Starr, Jr., ’31 
as Managers, respectively, of the Process Licensing 
Staff, and of Technical and Public Information, Esso 
Research and Engineering Company . 
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Sven G. Lawson, ’30, as Operations Manager for 
photoflash and incandescent lamp operations, Syl- 
vania Electric Products, Inc. . . . Ira J. Bach, ’32, as 
the first Commissioner of City Planning for Chi- 
cago... 

John W. Leslie, ’32, as Chief of the New England 
Division, U.S. Corps of Engineers . . . Thomas B. 
Rhines, ’32, and Eugene Rohman, ’33, respectively, 
as Chief Engineer, and Manager of Operations Ac- 
counting Services, Hamilton Standard, Division of 
United Aircraft Corporation . 

William M. Murray, ’33, as Secretary-Treasurer of 
the Society for Experimental Stress Analysis . . . 
George R. Vila, 33, as Vice-president of United 
States Rubber Company . . . Michael A. Kuryla, 3 
as Vice-president of Cerro de Pasco Petroleum Cor 


poration, Lima, Peru . . . Ralph J. Slutz, '38, 3 
Vice-chairman of the 7l-member Committee 
Technical Questions for the International Radio 


Conference scheduled to meet in 1959 at Geneva, 
Switzerland .. . 

Charles T. Booth, ’40, as Commanding Officer 0 
the new aircraft carrier U.S.S. Ranger, by reassigh 
ment from his previous post as Assistant Chief o 
Staff for Operations to Admiral Felix B. Stump, "2 
Commander-in-Chief of the U.S. Pacific Fleet . . 

Edward A. Beaupre "41, as Contract Manager and 
Assistant to the President, Electronics Corporation 
of America . . . Davis R. Dewey, 2d, °41, as Presi 
dent of Baird-Atomic, Inc. . . . 

Harry E. Knox, Jr., 42, as General Works Manage’ 
of Acheson Dispersed Pigments Company 
Thomas F. Malone, ’46, as Secretary of the Americal 
Meteorological Society. 
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® Special honors coming recently to Technology 
Alumni and members of the Institute’s Faculty in- 
cluded: 

To Richard H. Ranger, ’11, an “Oscar” for the de- 
velopment of a synchronous recording and reproduc- 
ing system for quarter-inch magnetic tape, by the 
Academy of Motion Picture Arts and Sciences 
to William C. Foster, ’18, an honorary doctor of laws, 
by Syracuse University 

To Paul Gordon, ’39, the 1957 
Medal, by the American Institute of Mining, Metal- 
lurgical, and Petroleum Engineers . to Grace D. 
Keenan, *41, “Ordinary Membership,” its highest 


Mathewson Gold 








grade, by the Royal Society of Health of Great 


Britain 
To Eric A. Kolm, ’53, the first Du Pont Nonde- 
structive Testing Award, by the Society for Nonde- 
structive Testing . 
To H. Guyford Dean of 


Stever, Associate 


M.LT.’s School of Engineering, and Raymond L. 
Bisplinghoff, Professor of Aeronautical Engineering, 
election as Fellows, by the Institute of the Aeronauti- 
cal Sciences . . . 

To Carl W. Wagner, M.1.T. Professor of Metal- 
lurgy, the Willis Rodney Whitney [’90] Award, by 
the National Association of Corrosion Engineers. 





Twenty-five Years Ago This Month... 


& In The Review for May, 1932, there appeared two 
major articles relating to notable Institute research 
programs then in process. One of these, entitled 
“Working Mathematics by Machinery,” was contrib: 
uted by Harold L. Hazen, 24, Assistant Professor of 
Electrical Engineering, who had recently presented 
his doctoral thesis on “The Extension of Electrical 
Engineering Analysis through the Reduction of Com- 
putational Limitations by Mechanical Methods.” His 
article dealt with the historical background leading 
up to the mapping of a research program at M.L.T. 
for supplying labor-saving analyzing devices. 

Two machines, the product integraph (for solving 
second order, differential equations) and the photo- 
electric integraph (giving an approach to the integral 
equation and to certain processes of statistical analy- 
sis) already had been built. Now there was a third 
machine, the differential analyzer, more complicated 
and ingenious than its pair of forerunners, also deal- 
ing with the differential equation, which provided 
solutions in the form of plotted curves for specified, 
boundary conditions. Professor V. Bush, ’16, who de- 
veloped the analyzer, stated that it was readily pos- 
sible when plates had been made and a schematic 
diagram giving schedules and connections prepared, 
to set up the machine for a given problem in a few 
hours. 

The second article, entitled “Into the Foothills of 

the Atmosphere,” was contributed by Daniel C. 
Sayre, '23,° Assistant Professor in the Department of 
Aeronautical Engineering, who, since the previous 
November had been conducting morning flights from 
East Boston Airport in a 120-horsepower Cessna 
monoplane to make “a series of daily upper air 
soundings to determine the characteristics of North 
American air masses over Boston with the ultimate 
purpose of further extending the application of air 
mass and frontal analysis to American weather fore- 
casting.” 
Throughout the severe New England winter 90 per 
cent of the planned flights had been accomplished 
despite temperatures at the plane’s 16,500-foot ceil- 
ing ranging as low as —35 degrees F., concerning 
which, wrote practical-minded Professor Sayre: “This 
sounds rather formidable, but fortunately, it was a 
very dry cold and the plane, though unheated, is a 
*Deceased October 19, 1956 
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Shown as they appeared in the May, 1932, issue of The Tech- 

nology Review, Samuel H. Caldwell, ’25 (left), and Vannevar 

Bush, 16, examine results of a mathematical equation worked 

out by the differential analyzer. This analogue machine, de- 

signed by Dr, Bush to solve differential equations, was the 
first of the modern, large-scale computers. 


closed one. Our early ideas of electrically-heated or 
fur‘lined flying suits have consequently given way to 
a pair of woolen socks and ordinary overcoat, a pair 
of good mittens and a stocking cap. It is much better 
to be healthfully cold upstairs than to sweat around 
before and after a flight, and to be cramped up in a 
small place with an unnecessary amount of clothing.” 


. on May 6, 1932, Arthur B. Lamb, ‘02, Presi- 
dent-elect of the American Chemical Society, made 
the first presentation of the Richards Medal, given by 
the Society's Northeastern Section, to Arthur Amos 
Noyes, ‘86, who established America’s first research 
laboratory of physical chemistry at M.1.T. of which 
he was Acting President in 1907-1909. 

. On May 19 the Faculty unanimously voted 
“to continue the present training in military science,” 
the question having been raised by a petition made 
by a group of students to ask that “other studies be 
substituted.” 
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Professional Summer Courses 


@ Thirty-three special professional programs, rang- 
ing from Missile Aerodynamics to the Psychology of 
Man-Machine Systems, will be offered at M.I.T. dur- 
ing the 1957 Summer Session, according to James M. 
Austin, ‘41, Summer Session Director. 

“More than 2,000 scientists, engineers, executives, 
and other professional people are expected to attend 
the series of short intensive programs. The programs 
will be of the same general type as those which have 
been so well received by industry and government in 
past summers at M.I.T. and which over the last 
seven years have brought national recognition to the 
M.I.T. Summer Session,” said Dr. Austin. 

Among the programs of intense current scientific 
interest scheduled for the coming summer at M.I.T. 
are the following: 

Missile Aerodynamics — a two-week program sur- 
veying those special aerodynamic problems of missile 
design which are attracting increased attention as the 
aeronautical and electronics industries expand their 
activities into the missile field. 

Nuclear Reactor Technology —a two-week pro- 
gram intended as an intensive introduction to the 
nuclear engineering fundamentals. The course will 
cover such topics as research and test reactors, nu- 
clear power plants, processing of nuclear fuels, 
thermo-nuclear reactors, and the economics of nu- 
clear power. 

The Psychology of Man-Machine Systems — a two- 
week program designed to examine some of the 
psychological facts and principles involved in the 
interactions of men with machines. The course will 
survey the human-factors problems in communica- 
tions systems, radar and sonar systems, simple man- 
ual control systems, and others. 

New Advances in Noise Reduction —a one-week 
program covering ways of achieving noise reduction 
through such devices as structures, walls, and muf- 
flers. Case histories will be used to show how noise 
reduction was accomplished in office buildings, fac- 
tories, jet engines, and elsewhere. 

Extensive work in various laboratories including 
the use of advanced facilities at the Institute will be 
a feature of most of the programs. Members of the 
M.I.T. Faculty will supervise all of the progratns, 
and visiting lecturers from other schools and from in- 
dustry will also participate in many. Members of 
these programs may live in M.I.T. dormitories and 
will have available all of the cultural and recrea- 
tional facilities of the M.I.T. Campus. Additional 
special events open to members of all programs are 
planned throughout the summer season from Tues- 
day, June 11, through Friday, September 13. 

Further information about summer activities at the 
Institute is available from the Summer Session Office, 
Room 7-103, M.I.T., Cambridge 39. 

Dr. Austin became director of the Summer Session 
last November. He succeeds Ernest H. Huntress, ’20, 
who was director of the Summer Session from 1952 to 
November, 1956, when he asked to be relieved of this 
post in order to devote full time to growing respon- 
sibilities as Secretary of the Graduate School. Profes- 
sor Austin received the B.A. and M.A. degrees from 
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the University of New Zealand in 1935 and 1936, and 
D.Sc. from M.I.T. in 1941. He has been a member of 
the M.I.T. staff since 1940, when he came to the 
Institute as a research assistant in aeronautical en- 
gineering. He was appointed assistant professor of 
meteorology in 1941 and associate professor in 1944, 
and was civilian consultant to the Army Air Force 
Weather Service during World War II. 


Visiting Committee Report on Student Activity 


@ The Visiting Committee on Student Activity met 
on March 6, 1956, for an all-day meeting in the Ree- 
tory of Trinity Church, Boston. Four members of the 
Committee were present: Messrs. Du Pont, Salmon, 
Stewart, and the chairman.* Also present were E. 
Francis Bowditch, Dean of Students, and six mem- 
bers of his staff, including William Speer, Associate 
Dean, who is in charge of co-ordinating counseling; 
Miss Ruth L. Bean, Assistant Dean of Students; Fred- 
erick G. Fassett, Jr., Associate Dean of Students in 
charge of dormitories and fraternities; Richard L. 
Balch, Director of Athletics; Robert J. Holden, Gen- 
eral Secretary of the Technology Christian Associa- 
tion; and Robert S. Hartman, Associate Professor of 
Philosophy from Ohio State, and consultant to the 
M.I.T. Dean of Students. Thomas P. Pitré, Associate 
Dean of Students, more usually known as Director 
of Student Aid, was unable to be present. 

The purpose of the meeting was largely the indoc- 
trination of the members of the Committee as to the 
purposes, plans, and needs of those who are in charge 
of such student activities as are commonly called 
noncurricular. 

Dean Bowditch impressed upon the Committee 
the fact that the more highly skilled a man is in 
science, the more he needs to be trained in those 
other activities of the mind and body which, 
strangely enough, come under the head of non-curti- 
cular education. If men are not to leave M.LT. as 
brilliant scientists who know not how to relax their 
bodies or feed their spirits, then the life of the dor- 
mitory, athletic field, auditorium and chapel must be 
as carefully developed and cultivated as the life of 
the classroom and laboratory. 

Each member of the staff present spoke about his 
own concern and responsibility. The Committee was 
unanimously impressed by the quality of all the staff 
members who spoke, and has no desire to recom- 
mend radical changes in their policies or methods. 
They are working in a field that might be described 
as fluid; sometimes they are working virtually in the 
dark, without tradition or precedent to go on. The 
work of Dean Speer in the use of the Chapel is 4 
case in point, and a similar situation exists in the use 
of the Auditorium. The Committee feels that these 
vital areas of human relationship and spiritual devel 
opment are in capable hands, that the men respon- 
sible for them know what they are doing, and are 
moving forward carefully but steadily, and that they 


® Members of this Committee for 1955-1956 were: Theo- 
dore P. Ferris, chairman, William L. Stewart,Jr., ’23, Chenery 
Salmon, ’26, David A. Shepard, ’26, Dwight C. Arnold, ’27, 
Pierre S. du Pont, 3d, 33, Robert H. Levis, "40, and Horace 
S. Ford. 
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are aware of the difficulties which are present as well 
as the opportunities. 

At the beginning of the meeting, the Committee 
discussed at some length the tragic death of Thomas 
L. Clark, 59, which occurred during a fraternity 
initiation. This discussion necessarily involved the 
whole subject of the role that fraternities should play 
in an institution like M.I.T. The Committee heard 
with great interest and satisfaction the decision of 
the fraternities at M.I.T. that “no initiation or pledge 
training activity shall constitute any physical or emo- 
tional hazard to the individual,” making specific 
reference to the long walk, the quest, physical vio- 
lence, paddling, and the mock initiation. The decision 
was made by the students themselves after long and 
serious discussion of all the factors involved. The 
Committee was proud to know that this action of 
the fraternities of M.I.T. might well bring to pass 
similar reforms in fraternities all over the co-ntry. 

A sub-committee was appointed to review, in the 
fall of 1956, the action taken up to date and to assure 
the Corporation that everything that could be done 
has been done..To this committee Chenery Salmon, 
26, and Dwight C. Arnold, ’27, were appointed. 

Whatever may be lacking, certainly organization 
of Student Activity at M.L.T. is one thing not lacking. 
There are committees for every conceivable purpose, 
upon which Faculty, students, and members of the 
Administration all serve, and which apparently meet 
regularly and frequently. This is good and means 
that the atmosphere is alive, not dead. The important 
matter is to know when the salutary number has been 
exceeded. 

The Commitee’s report was received by the M.LT. 
Corporation at its meeting on October 1, and was 
made available for publication in The Review on 
October 25, 1956. 


Technology Athletics 


& The goal of the athletic program at M.I.T.—as 
seems appropriate for an educational institution—is 
the development of the physical well-being of stu- 
dents. Such an athletic program does not lend itself 
to achieving the largest or greatest number of head- 
lines. But it does make its proper contribution to the 
well-rounded individual; it makes possible participa- 
tion by a large fraction of the student body in intra- 


mural sports. Frequently, too, it brings to the fore 


some outstanding teams or individuals. 

That M.L.T. athletes have had a busy season may 
be gleaned from the following reports prepared for 
The Review by: Gordon H. Smith, Varsity Swimming 
Coach; Charles Batterman, Freshman Swimming 
Coach; Robert H. Mattson, Rifle Team Coach: 
James A. Maloney, Coach of Wrestling; John H. 
Burke, Jr., Varsity Basketball Coach; Robert M. 
Whitelaw, Freshman Basketball Coach; and Ben- 
jamin R. Martin, Varsity Hockey Coach. 


Swimming 


The 1956-1957 Varsity Swimming Team made one of 
the best showings in recent years. The unusually fine 
team spirit could be attributed to Captain Harry B. 
Duane, 3d, °57, who, being a married man with three 
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children and with his military service behind him, 
was more mature and readily assumed the leadership 
which a younger man might have found more diffi- 
cult to do, Fine spirit and determination continued in 
spite of three losses in a row to Trinity, Brown, and 
Springfield College. Very close meets with Trinity 
and Springfield were contributing factors. 

The dual season closed with all men doing their 
utmost to break as many (25-yard pool) Institute 
records as they could while competing against 
Worcester Polytechnic Institute. The team was re- 
warded with three records broken, two records es- 
tablished, and a one-sided score of 66-16. 

The season ended with six wins, five losses, and 
one tie. M.I.T.’s point score for the season was 557 
as against 469 for our opponents. Another outstand- 
ing fact is that during the season M.I.T. records (25- 
yard pool) were broken in the 440-yard free style by 
Murray R. Kohlman, ’58; in the 200-yard breast stroke 
by Lynn A. Jacobson, ’59; in the dives by E. David 
Bryson, °57; in the 100-yard butterfly by Edward H. 
Getchell, ’59; and in the 400-yard medley relay by 
Alfred G. Hortmann, 58, Jacobson, Getchell, and 
Duane. 

The Freshman Swimming Team was an unusually 
small team from the start. The fortunate addition of 
three boys later brought a record-breaker in the 100- 
yard free style won by John P. Windle, 60. Charles 
W. Rook, Jr., 60, was a most versatile swimmer and 
high scorer, and our most vocal rooter and outstand- 
ing sprinter was Robert P. Barrett, ‘60. 

The sincerity and spirit of this team was most 
gratifying. They were a team with no individual 
stars. During the period when we lost four meets, it 
was rare when a boy missed practice. There was con- 
tinual improvement and at year’s end, gave evidence 
that next year’s varsity would be greatly strength- 
ened. 

The Freshman Team finished with a 4-4 record, 
beating Dean Junior College, Tufts, Gardner High, 
and Moses Brown; losing to Exeter, St. George's, An- 
dover, and Brown. During our final meet, Captain 
E. Gerald Hurst, 60, summed up the accomplish- 
ments of the Freshman Swimming Team with the fol- 
lowing words: 

“It’s an exciting experience for me, seeing records 
broken and everyone on the team so excited and do- 
ing so well. It makes me feel proud.” 


Rifle 

The M.I.T. Varsity Rifle Team’s season drew to a 
close in April. The team fired, and remained unde- 
feated in two leagues: the New England College Rifle 
League and the Greater Boston College Rifle League. 
Firing in the N.E.C.R.L. was completed on March 
9, 1957, with M.I.T. placing first in the shoot-off, com- 
peting against the top three of 18 member teams 
(Norwich University, the United States Coast Guard 
Academy, and Providence College.) 

The high point of the season was the sectional 
National Rifle Association collegiate match held at 
Boston University on March 16, 1957. Approximately 
10 colleges from the New England area were repre- 
sented. 

The M.I.T. team suffered only three losses for the 
entire season and they were non-league matches. 
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The M.LT. squad should again be very potent next 
year with nearly all members of this year’s group re- 
turning. Greatly missed will be: the Captain, Harry 
M. Johnson, 57; the Manager, George E. Bohlig, ’57; 
and reliable Robert H. Borgwardt, ’57. Improved re- 
turning sophomores and new ex-freshman members 
should balance the squad quite nicely next year. 


Wrestling 


A review of the M.I.T. wrestling matches in the 
New England Intercollegiate Wrestling Association 
during the 1957 season discloses that M.I.T’s Wres- 
tling Team fought valiantly in all bouts. In terms of 
team scores, however, the M.I.T. team was nosed out 
by the opponents’ teams repetitiously by losing single 
deciding bouts in matches with Wesleyan, Tufts, 
University of Massachusetts, and Dartmouth. 

On the victorious side of the ledger, M.I.T. easily 
won over the Boston University team at the Rockwell 
Cage. Then, in an evenly matched meet with the 
United States Coast Guard Academy at Groton, 
Conn., Tech nosed out the Cadets. In competing with 
wrestlers out of our New England League, at Albany, 
N.Y., M.LT.’s matmen beat the Albany State Teach- 
ers College team. 

M.I.T. entered full freshman and varsity teams in 
the New England Intercollegiate Championships 
held at Williams College on March 8 and 9. M.I.T.’s 
hour of triumph occurred when Captain Harris Hy- 
man, 57, vanquished Henry Bianowicz, Springfield 
College’s 147-pound defending champion, in the 
most exciting bout of the tournament. After initiating 
a furious charge, in the first moment of the bout, 
Hyman carried the attack throughout the encounter, 
causing the defending champion to backpedal, 
quickly leading to his rout and defeat. By the vote 
of the coaches and officials, this coruscating perform- 
ance resulted in Hyman being awarded the Coaches’ 
Trophy for the Outstanding Wrestler of the Tourna- 
ment. Other M.I.T. winners included: Anthony J. 
Vertin, 57, the 1956 Captain, fourth place in the 177- 
pound class; and among the freshmen, Joseph A. 
Patalive, 60, won second in the 157-pound class, and 
Stephen P. Gill, 60, took fourth place in the 130- 
pound class. 


Basketball 


Despite the loss of record-breaking Dimitry Ver- 
gun, *60, the promising varsity basketball squad 
posted a 7-9 record and caused near heart attacks for 
Coach Burke and M.I.T. fans. For instance, M.LT. 
had three overtime contests and lost all; had five 
games decided by two points or less; actually out- 
scored the opponents by a total of 20 points, although 
losing two more games than were won. 

The boys who carried the main responsibility this 
season were: Captain McClaran Jordan, ’58, Robert J. 
Polutchko, 59, Leroy A. Cooper, 59, Murray Muras- 
kin, ‘57, Martin I. Goldstein, ’57, David J. Rachofsky, 
58, and Paul Z. Larson, ’58. 

Dennis J. McGinty, 59, Samuel Wilensky, ’59, and 
Walter J. Humann, ’59, made up the relief crew. 

Polutchko stood out for his strong rebounding, 
timely scoring, and his intense desire for Tech to win. 
We shall miss him the first half, next season, since he 
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will be out of school a term on his co-operative pro- 
gram. 

Jordan, our captain, was a terrific assist man. As 
the season progressed, he gained more confidence 
and shot more often, increasing the team’s output. 

Cooper really came along and will be an outstand- 
ing M.I.T. player. He has a good jump shot, and, for 
his size, is a tough rebounder. 

Muraskin showed as fine a set shot as seen in New 
England this season. His scoring will be badly 
missed. He was selected for the Greater Boston All- 
Star squad in the annual Seniors’ Hall of Fame game. 

Goldstein worked up from eighth man to the start- 
ing five, and never missed a day of practice. He is fine 
on the “give-and-go” offense and a surprisingly strong 
rebounder. 

Rachofsky may be the most improved player on the 
squad. His best game is on the boards and he may 
be starting next year. Larson had knee trouble, and, 
in addition, broke a foot bone, yet he came back at 
season’s end and was a steadying influence. McGinty, 
Wilensky, and Humann are sophomores who will im- 
prove as they gain experience. 

The season was a success, with no regrets left on 
the basketball floors. It is interesting to note that four 
players (Jordan, Wilensky, Muraskin, and Larson) 
have scholastic averages above 4.0. 

The freshman basketball record — eight victories 
and three defeats — stamped the team as one of the 
most successful court squads to represent M.I.T. in 
years. The outstanding performance of Co-captains 
Herman N. Burton, ’60, and Richard C. Bradt,’60, will 
brighten the outlook for the future varsities. Essenti- 
ally lacking in height, the team used its natural tal- 
ents and desire to win, and provided M.I.T. fans with 
many thrills. One-point victories over Trinity and 
Harvard, in overtime, high-lighted the season’s play. 


Hockey 

The hockey season just concluded is noteworthy 
from the standpoint of consistency — the only fault 
being that the consistency was in the losing column 
of 13 games. 

Prospects at the beginning were roseate since we 
had a promising freshman group coming up, plus a 
goodly group of returning lettermen. As the season 
progressed, it became apparent that we badly needed 
the inspiration furnished in previous seasons by 
Theodore R. Madden, ’49, Donald C., Lea, ’50, John C. 
Kiley, 54, Joseph P. Bova, 54, Harold C. Wells, Jr., 
55, and John L. Sullivan, ’56. These players had each 
carried the team as they succeeded each other. 

The unseasonable winter furnished further diff- 
culties by interrupting the continuity of practice. 
This difficulty pointed up the need for a roof over the 
rink. 

The courage of the squad in staying with the sport 
and playing each game to its utmost was unique and 
the improvement in substitute goalie Richard R. 
Burgie, 58, a bespectacled junior who had never 
played hockey before, was noteworthy. Also com- 
mendable was the spirited performance of Henry J. 
Durivage, 57, who gave the utmost to each contest. 
Durivage is married and has a family, and, in addi- 
tion, meets the scholastic demands of a_ senior 
schedule. 


THE TECHNOLOGY REVIEW 











Engi 
engir 


TI 


E.. 


temp 
dens 
years 
the r 
The 


equa 


to off 

Th 
realiz 
ceran 
while 
tion, 
even 
long 
descr 
tain | 
acter 
clear] 
neer 
carry 

i? 
Scots: 


MAY, 





pro- 


As 


2nce 


ind- 


for 


New 
idly 
All- 
me, 
art- 
fine 
ong 


the 
nay 
ind, 
< at 
nty, 


on 
our 
on) 


ries 


the 


Lins 
vill 
nti- 
tal- 
rith 
ind 
ay. 


thy 
ult 
mn 


we 


sa 
On 


he 


ort 


nd 


jet 
m- 


di- 
ior 








Ward Allan Howe 


Engineering achievement creates economic, social, political, and legal problems as well as problems in human relations. The 
engineer is in a vulnerable position, therefore, when he limits his concern to technical problems and refuses to recognize the 
human problems his work brings into being. 


The Future of Engineering as a Profession 


Oncoming generations of engineers need the vision and competence 
to co-operate in the solution of economic and social problems as 
well as the ability to solve technical problems of modern society 


om achievement has a long history. The 
temples and palaces, the pyramids and hanging gar- 
dens of Egypt and Mesopotamia go back 5,000 
years. The architectural masterpieces of Greece and 
the roads and aqueducts of Rome go back over 2,000. 
The comparable structures of the Middle Ages are 


_equally impressive. What has modern engineering 


to offer beyond the contributions of the ancient art? 

This question is all the more impressive when we 
realize that such industries as leather, textiles, and 
ceramics far antedate our oldest historical records, 
while metallurgy, lime and cement, sugar, fermenta- 
tion, glass, pigments and paints, paper, soap, and 
even gunpowder, although of more recent origin, all 
long preceded the modern developments which we 
describe as the industrial revolution, and all still re- 
tain in surprisingly high degree their original char- 
acter. The men who created these activities were 
clearly outstanding in competence. Is not the engi- 
neer of today merely treading in their footsteps and 
carrying on their traditions? 

It was almost exactly 200 years ago that a young 
Scotsman, James Watt, scientific instrument maker 
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by WARREN K. LEWIS 


for the University of Glasgow, was given the task of 
reconditioning a Newcomen engine. Shocked by its 
inordinate consumption of fuel, he tried to improve 
it, but got nowhere. Then James Watt did something 
new under the sun: he went into the laboratory and 
made an extensive experimental study of the proper- 
ties of steam to get the knowledge to enable him to 
solve his problem. In doing this, he, for the first time 
(except, perhaps, for Archimedes), introduced the 
method and the knowledge of science into the solu- 
tion of a practical problem. Out of his work there 
developed directly the modern steam engine. But 
what is far more important, the method which he 
introduced and demonstrated has been adopted in 
every area of technical activity. Because of Watt, 
engineering became a profession, requiring intellec- 
tual discipline of a high order to furnish the basis 
for the necessary mastery of science and of the scien- 
tific method. The modern engineer is the disciple of 
Watt. 

The thing that differentiates Watt from his fore- 
runners is the fact that the latter were craftsmen. 
They possessed a high level of intelligence and skill, 
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the thing that we nowadays call “know-how.” How- 
ever, this knowledge was based on empiricism and 
experience and did not include mastery of a general 
method of solving new problems and creating new 
developments. Progress had to come by the relatively 
fortuitous discoveries made by able individuals, 
rather than as a result of a planned program of study 
and action. 

Modern engineering, engineering based on the new 
method of Watt, has transformed civilization. It has 
created a new era in human history. One is tempted 
to think that its product is the gadget, the telephone 
and television, the mass spectrograph and the elec- 
tronic computer, the jet airplane and the hydrogen 
bomb. On the contrary, these things are incidental 
and indeed perhaps unfortunate and undesirable 
accompaniments of the scientific method. The real 
and truly significant product of modern engineering 
is the increased efficiency of human effort in the pro- 
duction of the material things which men must have 
to live. This increase in human efficiency has resulted 
in the release of man from drudgery and the crea- 
tion of leisure on a scale never before imagined. 

It is almost impossible for the individual to grasp 
the extent of engineering achievement in this regard. 
I took an industrial job in New Hampshire almost 
50 years ago, in a plant where the work week was 
78 hours. Today it is 40 hours. Yet, despite that fact, 
the standard of living of the worker has gone up 
between two- and threefold. As you know full well, 
this is no isolated occurrence, but is representative 
of the transformation of the industrial situation in 
this country in the past half century. 

A century ago, less than one child in 20 in this 
country ever entered high school or its equivalent. 
The reason was not that the parents failed to appre- 
ciate the importance of education. They appreciated 
it far more than they do today because the economic 
handicap resulting from its lack was obvious and in- 
escapable. The trouble was that the productivity of 
the economy was too low to enable family and com- 


, 


vs, 


, 


munity to keep the children in school. Children had 
to go to work to help earn the living for the family 
and themselves. Today, 85 per cent of our children 
go to high school and we are talking about the possi- 
bility of putting half of them through college. More- 
over, if we want to do it, there will be no serious 
difficulty, because the efficiency of human labor has 
increased to the point where we can maintain a high 
material standard of living and still secure these 
hitherto unobtainable opportunities for our children. 

A wealth of material things is not of itself a good. 
Everything depends on how the wealth is used. 
Moreover, the men and women of the modern world 
are often foolish in their use of the wealth which 
applied science is pouring into their laps. Neverthe- 
less, that wealth, if men can be brought to use it 
wisely and constructively, constitutes a precious op- 
portunity for the development of a finer future for 
humanity than it has ever known. 

The development of a culture, which alone can 
make any civilization worth while, requires leisure 
and the material wherewithal to use that leisure 
constructively. In all past civilizations, the privileges 
of leisure have been available to a limited few, based 
on the drudgery of the many. It is through the con- 
tribution of applied science that, in Western indus- 
trial civilization, the privileges of leisure and the 
wealth necessary to take advantage of it have been 
made available to all. For the first time in human 
history, a truly democratic culture has come into the 
range of possibility. The important thing to remem- 
ber is that the basis of this achievement, without 
which it could not possibly have been attained, 
is the increased productivity of human labor which 
makes it possible for men to produce the material 
things men need, while leaving time free for the 
higher things of life; and this increased productivity 
in turn is due to the efficiency created by modern 
engineering, by the application of scientific knowl- 
edge and method to the practical problems of the 
production and distribution of goods. 
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Modern engineering — has 
transformed — civilization 
and created a new era in 
human history. One is 
tempted to think of its ma- 
terial creations as repre- 
senting the real gain of 
that intellectual discipline 
that provides mastery over 
science. But “gadgets” are 
the incidental accompani- 
ment of the _ scientific 
method. 
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The significant product 
of engineering is the in- 
creased efficiency of hu- 
man effort in the produc- 
tion of material things, 
releasing man_ from 
drudgery and leaving 
time free for the higher 
things in life. 


Ward Allan Howe 


It is, of course, true that a part has been played by 
other factors, such as our economic and _ political 
systems, particularly by the character of our people, 
their intelligence, industry, thrift, and discipline. 
However, in situation after situation in human his- 
tory, all these other things have coexisted, but the 
combination never resulted in the economic produc- 
tivity of the modern world. The one thing lacking 
was the leadership and achievement of modern en- 
gineering. The opportunities and promise of our 
Western culture is the contribution which engineer- 
ing has made available to humanity. 

Unfortunately, however, there is a dark side to the 
picture. The material developments of the industrial 
revolution have inevitably introduced human prob- 
lems, for clearly, the processes and the machines 
must be operated by men. These problems are 
serious. Thus, despite the fact that applied science 
has given the worker by far the greatest wealth and 
opportunity he has ever known, the worker is un- 


‘happy, indeed far unhappier than in many of the 


subsistence economies of the past. It is probably not 
too much to say that the problem of human relations 
in industry is the major problem of the modern 
world. In America, it is epitomized by the very name 
of John L. Lewis. In England, it finds its expression 
in the Labor Party and state socialism. Communism 
itself purports to be nothing but the best solution of 
the problem of human relations in industry. Success- 
ful solution would carry us far down the road toward 
Utopia. 

Now the engineer has the tendency to take the 
position that these human matters are none of his 
business. Human relations is the problem of manage- 
ment, helped by the psychologist and the psychiatrist. 
This position makes the engineer highly vulnerable, 
for, after all, the engineer is the man who discovered 
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the products of modern industry, who developed the 
processes, laid out the plants, designed and installed 
the equipment, assigned the tasks of labor and super- 
vised their performance. When, in the face of these 
facts, the engineer tries to repudiate responsibility 
for the unhappiness of the worker, to say the least, 
he is open to criticism. 

The engineer can insist on thus limiting his re- 
sponsibility, but by this refusal to accept the con- 
sequences of his own work, he is reducing himself 
to the status of a technician. That the engineer 
is indeed a technician is indicated all too clearly by 
the character of engineering organizations. We have 
our separate societies of civil engineers and mechan- 
ical engineers, of electrical engineers and chemical 
engineers, of aeronautical engineers and automotive 
engineers. Clearly, these groups differ only in the 
details of the techniques which they must master. In 
so far as the engineer deals only with these details, 
he is too narrow to pretend to professional status. 
In so far as he insists on this limited scope, he is leav- 
ing the real problem of leadership to others. It is not 
unthinkable that other groups can shoulder the prob- 
lem and handle it. However, if the engineer can be 
persuaded to assume this broader responsibility, he 
has extraordinarily important qualifications for tack- 
ling the job. 

The first group of these qualifications stems from 
the very nature of the intellectual discipline of sci- 
ence. They are the attitudes of mind and spirit de- 
veloped by the method, the tradition, and the 
practice of science. 

The truly fundamental principles of science, par- 
ticularly of the exact sciences, are based on simple, 
reproducible, convincing experiments. It is obvious 
that principles thus developed find universal accept- 
ance among scientific men. There is a unanimity of 
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agreement about them that produces a depth of con- 
viction which, in turn, engenders confidence and 
decision. The scientist knows whereon he bases his 
opinions. 

It is even more important that the discipline of 
science develops objectivity of attitude — the ability 
in the study of a problem to free one’s self from per- 
sonal considerations and to base conclusions and 
decisions on analysis of the facts alone. This attitude 
is forced on the man of science by the knowledge 
that the facts of any given scientific situation are 
open to all, and any conclusion of his own which is 
not persuasive to his colleagues is certainly open to 
doubt, if not indeed probably mistaken. 

Along with this depth of conviction and objectivity 
of attitude, the scientist must be open-minded, be- 
cause the history of science is forever compelling us 
to revise our opinions in the light of new facts and 
new knowledge. This would be discouraging were 
it not true that in the overwhelming majority of cases 
the new appraisal turns out to mean, not that the 
principle originally held was false, but rather that its 
interpretation was either too narrow or too broad. 
The new appraisal normally discloses that the older 
conviction is still a valid and vital part of a larger 
truth. 

While the area of science covers only a small seg- 
ment of human knowledge and thought, in which the 
experimental method of science has hitherto been 
found applicable, these attitudes are valuable in 
every activity of the human mind. Moreover, one 
should remember that these attitudes are developed 
as the result of the discipline of science and not by 
mere inculcation by its disciples. 





F. 8. Lincoln, ’22 

The engineer has the tendency to take the position that human 

matters are none of his concern. He can insist on thus limit- 

ing his responsibility, but in so doing he reduces his status 
to that of a technician, 
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The second adyantage afforded by scientific back- 
ground is the prestige which results from the una- 
nimity of agreement among scientific men. The agree- 
ment itself makes the man in the street feel that the 
scientist must know what he is talking about. Fur- 
thermore, this prestige is not lessened significantly 
by the fact that the man in the street also senses that 
there are large areas, even of science itself, concern- 
ing which there is no such agreement. The fact that 
the problems of some areas have not been solved 
does not detract from the prestige of having reached 
solutions in other fields, but rather engenders the 
hope that those solutions will be expanded and mul- 
tiplied as time goes on. 

There are two other qualities of mind and temper- 
ament in which the engineer has the advantage even 
over the scientist. The first is the habit of practicality 
in using the scientific method. The engineer, facing 
complicated situations, has had to develop solutions 
which, while empirical and incomplete, must none- 
theless be workable and constructive. However, he 
can never remain satisfied with these limited solu- 
tions but must always be on the alert to perfect and 
improve them. 

The second of these characteristics is the habit of 
co-operation. The basis of the success of the indus- 
trial revolution is mass production and this in turn 
has created the modern industrial organization. The 
engineer works in one of these organizations or is 
brought into intimate contact with them. Profes- 
sional success depends upon the development of the 
capacity of dealing with people, understanding them, 
and securing their confidence and support. The en- 
gineer can be no rugged individualist; outstanding 
capacity for team play is essential to achievement. 

These qualities are important in every area of hu- 
man activity. Evidence of this is found, for example, 
in the increasing extent to which engineers are 
shouldered with managerial responsibilities and the 
success they have in handling them. The point I am 
anxious to make is that these qualifications have con- 
structive value far beyond the narrow technologies 
of the engineering area, and in the public interest it 
is imperative that these abilities be harnessed by 
seeing to it that engineers broaden their fields of 
activity. 

Returning to the human problem of the worker in 
industry, I am going to ask you to let me apply to it, 
for a moment, the sort of imaginative approach used 
by the engineer im the solution of his technical prob- 
lems, so frequently with creative success. The first 
thing to get straight is that it is not a matter of pay 
rates. Of course wages must be right, but all too 
many people have the mistaken notion that earning 
power is a really important factor in satisfaction in 
one’s job. Indeed, I have heard many a businessman 
assert his faith in the profit motive, but I have yet to 
meet one who would stand up for his assertion when 
it was challenged. The moment any of us come up 
against an individual dominated by the profit motive, 
whether the miser at one end of the scale or the 
ostentatious nouveau riche at the other, our reaction 
is either pity or contempt. Most of us do, however, 
for two major reasons, believe in the profit system. 

(Continued on page 374) 
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Science in the Secondary Schools 


Underlying the crisis in education are our attitudes toward learning 
and the teaching profession. What we lack is the sense of pride and 
the importance of great learning. We need an aristocracy of intellect 


| HAVE been asked to talk with you about education 
and specifically to consider the teaching of science in 
our high schools. I think it unlikely that we shall ar- 
rive at any very novel conclusions. On the subject of 
education there is in process, over the entire country, 
a “Great Conversation” and a rising crescendo of de- 
bate. People gather together in community groups to 
discuss aims and methods. There seems to be a grow- 
ing consciousness that the bright new scientific age of 
ours is imposing demands upon our schools that they 
are ill-designed to meet. Each week brings us new 
hooks, the reports of more committees, and the ad- 
dresses of distinguished citizens and educators. The 
shortage of scientists and engineers, the rising tide of 
enrollment, the plight of the teacher, have all become 
bywords in our daily reading. 

We hold out no hope of an easy solution to these 
problems; but I am sure that you share the conviction 
that we must seek solutions, and that it is urgent that 
we continue to seek them. Often in the course of that 
search, we shall find ourselves carried back over fa- 
miliar ground. The re-examination of familiar themes 
isonly part of the price we have to pay for a clear 
grasp of the enormously complex situation that chal- 
lenges the American public. We are indeed dealing 
with the most difficult and meaningful problems of 
our time. In an era of unprecedented change induced 
by spectacular advances in science and engineering, 
we must learn te educate our children so that they 
may cope successfully with the conditions of a radi- 
cally new society. 

The ideas that underlie our schools have their roots 
deep in the traditions and culture of the American 
people. It is no simple matter to alter convictions so 
widely held and so deeply ingrained. But the aims 
ind the quality of the schools, and the status of a 
teacher, are limited by the standards and intellectual 
‘spirations of the community of which they are a 
part. The wisdom with which we, as citizens, resolve 
the critical problems of education that now press us 
mn every side, and the material sacrifices that we are 
prepared to make in support of our ideals, will deter- 
mine in good measure the kind of a world in which 
our children shall live. 

Some of these problems are terribly urgent and we 
must deal with them by whatever expedient means 
we can devise. We must build schools, find more pay 
for teachers, invent more ingenious modes of teach- 
ing, arouse the interest of the community to the needs 
of its schools. I anticipate that our discussion will 
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center largely on these immediate short-term meas- 
ures, on ways of attacking the problems that are on 
our doorstep today and will worsen tomorrow. These 
are tangible problems that can be alleviated by prac- 
tical planning. But let us not delude ourselves with 
easy hope that more classrooms and an improved pay 
scale for teachers alone will dispel our troubles. Un- 
derlying this crisis in education — and I do believe 
that there is a crisis today — are certain American at- 
titudes toward learning, and toward the profession of 
teaching. 

In dealing primarily with the teaching of science, 
I do not believe that we can single out the problems 
of the high school teachers of science and deal with 
them apart from all the rest. The current shortage in 
one area is only symptomatic of more deep-seated ills 
that beset the entire system. As a practical matter, to 
meet an immediate need; we had better find ways of 
increasing the compensation of teachers of physics, 
chemistry, and mathematics. In the long term, how- 
ever, such measures, taken alone, will fail to resolve 
our most critical difficulties, and may even aggravate 
the discontent. 

I think it appropriate to remind you, ever so briefly, 
of certain forces that shape the larger problem. Un- 
happily I cannot at the same time suggest the means 
whereby they may be quickly altered. They are part 
of the pattern of American life. Nonetheless I believe 
it of the utmost importance that we recognize these 
forces, so that we may comprehend our total problem 
in all its dimensions. 

The fundamental dilemma of the American school 
—and indeed of American society — is a problem of 
numbers. We have failed to reconcile an apparent 
conflict between quantity and quality. About 10 years 
ago, James B. Conant, formerly President of Harvard, 
wrote a book called Education in a Divided World.* 
It dealt with the function of the public school in our 
unique society. Dr. Conant points out that, on the one 
hand, we aim towards a classless society and believe 
universal education to be our most powerful instru- 
ment in reducing the distinctions of privilege. Yet, he 
says: 

“The more we try to employ the instrument of uni- 
versal education to offset those forces of social strati- 
fication inherent in family life, the more we jeopardize 
the training of certain types of individuals. In par- 
ticular we tend to overlook the especially gifted 


*Cambridge, Mass.: Harvard University Press, 1948. 
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youth, and neither find him early enough nor guide 
him properly, nor educate him properly in our high 
schools. . . . There is an inherent difficulty in our de- 
sire, on the one hand, to give a general education on 
a democratic basis for all American youth, and on the 
other to give the best specialized professional train- 
ing for a selected few.” 

Dr. Conant has been confident that this dilemma 
can be resolved. In fact it is difficult to imagine any 
basic obstacle to the achievement of our dual aims: 
first, to realize a system of universal opportunity in 
education at every level; and second, to show proper 
concern for the notably gifted, the industrious, and 
the ambitious. Yet, as one surveys the contemporary 
scene, it is hard to avoid a conclusion that the average 
American community — and consequently the aver- 
age school — holds this second aim in low esteem. 

A total indictment of this sort would certainly be 
unwarranted. I am well aware of many efforts and 
plans in one part or another of the country to set high 
standards of excellence in the secondary school, and 
to discover and encourage the special interests of the 
individual child. These efforts are laudable but inade- 
quate for the long-term welfare of the nation. The 
fault lies less with schools that, even now, are grossly 
overburdened, than with a public that signally fails to 
place a high premium on the cultivation of excel- 
lence. It seems to me that we Americans are plagued 
with confusion on the nature and aims of democracy. 
The issue is not one of discrimination among several 
levels of human dignity and worth; rather it is to 
recognize courageously the obligation of a democratic 
people in the interest of its own survival — to seek out 
and educate, with thoughtful care, the most promis- 
ing of its human resources for spiritual and intellec- 
tual leadership. We must persist in our efforts to 
afford to every American child the maximum facility 
and opportunity for education. We must also take 
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Science must be viewed § 
in our secondary schools § 
not simply as a base for} 
a vocation, but as an in- ff 
dispensable element of a 
modern and liberal edu-} 
cation. Science has be-}f 
come part of the total 
culture of our time. 


H. Armstrong Roberts 


better account of the enormous spectrum of human 
ability, interests, and initiative. Our insistence upon 
common standards of achievement within the grasp 
of the entire body of our high school youth threatens 
to impose upon us a common level of mediocrity. 

If this plea for the cultivation of excellence stirs 
democratic misgivings, let me reassure you that 
Thomas Jefferson himself suffered from no such 
qualms. His plan of 1781 for general education pre- 
pared the way for our system of public schools, and 
in that historic document Jefferson urged that from 
the primary schools there shall be chosen each year 
“the boy of best genius of those whose parents are 
too poor to give him further education and to send 
him forward to one of the grammar schools . . . for 
teaching Greek, Latin, geography and the higher 
branches of arithmetic. Of the boys thus sent in any 
one year, trial is to be made at the grammar schools 
one or two years, and the best genius of the whole se 
lected and continued six years, and the residue dis- 
missed. By this means twenty of the best geniuses 
will be raked from the rubbish annually and be in- 
structed at the public expense so far as the grammar 
schools go. At the end of six years’ instruction, one 
half are to be discontinued, and the other half, who 
are to be chosen for the superiority of their parts and 
dispositions, are to be sent and continued three years 
in study of such sciences as they shall choose at Wil 
liam and Mary College.” 

The words are harsh but the plan is clear. We can 
neither ignore the diversity of taste and inherent 
limitations of the human mind nor wish them away. 
We have gone far since Jefferson’s day to lift and 
broaden the base of public education. May we show 
an equal concern for the discovery and cultivation of 
our Own genius. 

Let me turn now to a second issue of great moment 
in the world of education, an issue intimately related 
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to the first and no less vexing. There is in fact no more 
distressing experience for those who have the best in- 
terests of our schools at heart than to observe the de- 
teriorating status and prestige of the teacher. We 
have here, I suspect, a sociological problem of great 
complexity for which no single factor or simple theory 
will account in its entirety. 

Clearly the very massiveness of our national edu- 
cational effort contributes predominantly to the di- 
minishing status of the individual teacher. In a 
curious but significant way our entire educational sys- 
tem reflects the virtues and defects of the American 
genius for production in large quantities. In every 
situation of major dimension we seem drawn infal- 
libly toward the organization of the mass process, 
and by its very nature that large-scale process tends 
toward a standardization of the product. Perhaps it is 
not unfair to comment that, in our zeal to organize 
schools and school systems, we ignore the spirit and 
meaning of the school itself. Teacher and student are 
swallowed up in a huge, impassive structure; personal 
identity is lost in the lonely crowd. 

We touch here upon questions that transcend edu- 
cation and that affect the future of all American so- 
ciety. Our peculiar bent toward massive organization 
has been recently accentuated by remarkable ad- 
vances in the technology of computation, prediction, 
and communication. In a very real way the develop- 
ments of electronics of the past decade make possible 
an increase in size of the basic effective units of in- 
dustrial and governmental organization by an entire 
order of magnitude. The laws of economics are allied 
with a native American taste for large operations to 
drive us in this direction. There is, of course, no in- 
herent evil in bigness of itself. But the challenge to 
our generation is to educate our children that they 
may learn to retain, as members of these larger units 
of society, the sense of their own worth and dignity 
as individuals. 
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Unhappily it seems to me that our teachers them- 
selves are contributing increasingly to the worst ef- 
fects of a large-scale process upon individual worth. 
In early January, there appeared in the Boston Herald 
a letter that I shall quote in part as it expresses a 
view shared by many moderate and thoughtful citi- 
zens. The letter is from a teacher who has had 29 
years of experience in high schools in the largest cities 
of the United States. She remarks that — 

“|. . The alarming shortage of teachers is not due 
primarily to salaries. Where else can persons of aver- 
age, or even mediocre intelligence, command salaries 
ranging from $3,500 to $7,000 annually for a maxi- 
mum of 200 days’ work? On Army L.Q. tests teachers 
rank lowest of all professional groups. 

“The shortage is due to the demoralization of 
teaching as a profession by the little educators who 
have tried to make teaching a science measurable by 
objective tests scored on a machine, instead of con- 
sidering teaching an art, dealing fundamentally with 
human values, and requiring aptitude, enthusiasm, 
and a broad cultural background.” 

There is more in the same vein and well said, but 
in these few lines you will recognize one of our most 
difficult and bitterly controversial problems. It is pos- 
sible — even probable — that professional schools of 
education have been excessively maligned. But apart 
from these schools, or perhaps as a product of them, 
there have emerged groups excessively pre-occupied 
with the promotion of local ordinances and state-wide 
legislation whose effect is to hamper rather than en- 
courage true professional development. In many 
states they contributed vastly to the regimentation of 
the teacher, and, in my opinion, to the depreciation 
of his status. 

One may observe, for example, evidence of this in- 
fluence in the efforts of teachers themselves to elimi- 
nate or minimize salary differentials from one grade 
to the next. If teachers are unwilling to place a pre- 








mium on the teaching of high school Latin or mathe- 
matics over that of kindergarten, of physics over 
typing, then they can hardly be dismayed by the un- 
willingness of the community to attach a greater 
importance to their profession. The first condition for 
increasing public respect for the teacher is that 
teachers should respect themselves and give evidence 
of that respect by recognizing distinctions and honors 
in their own ranks. This is a fundamental condition 
for the maintenance of the prestige of any profession. 

My correspondent, whom I quoted a moment ago, 
remarked that the shortage of teachers is not due 
primarily to salaries. This I believe to be true, but 
nonetheless salaries are low and their level reflects 
public opinion. To account for the low prestige of 
teachers you will often encounter the cynical view 
that American society esteems only those who earn 
large salaries. This may be a confusion of cause and 
effect. We pay high salaries to those we esteem. 
Whether we like it or not, the distribution of each 
tax dollar reveals the scale of values that we hold as 
a people. The tax on gasoline has been allowed to 
triple in recent years and we accept the burden of a 
100-billion-dollar Federal road program with hardly 
a murmur. Education will help pay for those roads. 
There are few private colleges in the country where 
tuition covers more than half the cost per student, 
yet we boast of the mounting number of two-car 
families as a proper index of our standard of living. 

In many respects the United States is the most 
literate country of comparable size in the world. The 





Three Lions 

“All the results surveyed in physics were obtained through 
the mental process of human beings; all the laws expressed 
by dry words and mathematical symbols were arrived at by 
men who possessed in high degree such human attributes as 
vivid imagination, power of abstraction and synthesis, per- 
severance, and patience. All this is now lost in a high school 
course.” — General Report, Physical Science Study Committee. 
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median level of general knowledge is high, and there 
is a broad awareness of public issues. We set great 
store on the universality of our system of education, 
What we lack is a sense of the importance and the 
pride in great learning. The great cultures of westem 
Europe arose out of an aristocracy of the intellect 
often transmitted from one family to the next. So far 
as these families were confined to a privileged class 
and the transmission was by inheritance of wealth, 
the system was bad. Surely there can be an aristoe- 
racy of the mind without bonds to the privileges of a 
class. The cultivation in the family of a taste for 
learning, for scholarship, for all that is excellent in 
mind and spirit is our great task and challenge. 

The ultimate responsibility, and the key to any solu- 
tion of our dilemmas, lies more within the family and 
the community than within the school. When we, as 
citizens and parents, fail to demand the highest per- 
formance in school, and to sacrifice as need be for the 
support of our schools, then we must accept the 
dwindling prestige of the teacher and a watering- 
down of the curriculum. By this apathy toward 
scholastic standards we discourage incentive on the 
part of the child. It is indeed strange that in a land 
of competitive private enterprise and highly com- 
petitive sport, scholastic competition is frowned upon 
as conducive only to social maladjustment. 

Thus far I have avoided speaking particularly of 
science. That is because I doubt very much whether 
we can materially improve either the teaching of sci- 
ence or the status of the science teacher until we 
have attended to the more fundamental defects in 
the aims and processes of the high school itself. There 
are many steps to remedy the immediate crisis that 
can and should be taken at the local level. But what- 
ever we do will be done in the context of the larger 
problems that I have ventured to describe. 

In conclusion, let me urge only that science must 
be viewed in our secondary schools not simply as a 
base for a vocation, but as an indispensable element 
of a modern and liberal education. There exists pres- 
ently in this country a very real shortage of scientists 
and engineers. We must work to replenish and swell 
their ranks, but in the process let us not lose sight of 
the larger objective of producing educated men and 
women. Science is now part of that common founda- 
tion of knowledge upon which all professions rest 
and without which no man can clearly comprehend 
the world in which he lives. Science has become part 
of the total culture of our time, and scientists and 
teachers of science will enjoy respect and support 
only in so far as their aims and methods are grasped 
by an educated public. 

It is the task of the high school to lay the ground- 
work for this broad and enlightened comprehension. 
At this level the particular choice of substantive ma- 
terial is of less consequence than the spirit and per- 
ception of the teacher. Our critical shortage of science 
teachers is not a mere shortage of numbers, but of 
men and women instilled with a deep understanding 
and an unquenchable love for mathematics, for 
physics, for biology, and endowed with the power to 
infuse some of that enthusiasm and eager curiosity 
into their students. 

(Concluded on page 372) 
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Experimental model of tape-controlled milling machine developed at the Institute’s Servomechanism Laboratory has served as 
prototype for design adopted by industry. 


Automation 


Robotry, in the guise of a Greek word with Latin prefix, 
is regarded not as another industrial revolution, but as 
demonstration of man’s effective co-operation with nature 


M AN has come far along the road toward employ- 
ing modern developments of science and engineering. 
He has adopted mature, sophisticated ways to ex- 


‘ pand the base of industry, to increase productivity, 


to improve the quality of product, and to reduce the 
amount of muscle that, in earlier times, was explicit 
in industrial operations. These developments stem 
from two great motivations of mankind — namely: 
(1) his urge to convert, control, and utilize energy, 
and (2) his urge to process, code, and transmit infor- 
mation 

The replacement of muscle by machine is not new. 
Its origin can be traced back to the development of 
the wheel or the stone axe. The replacement of much 
of the burden formerly placed on man’s brain by 
electronic devices and other aids is, by contrast, quite 
new. The high level of sophistication in today’s ac- 
complishment of these matters—an_ intellectual 
achievement — is the only truly new face on the 
scene, 
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by GORDON S. BROWN 


In more specific terms, following the thoughts of 
my colleagues,* these achievements are manifest in 
terms of: 

(1) The creation of truly massive machines and the 
integration of hitherto separate manufacturing op- 
erations into lines of continuous production through 
which the product moves “untouched by human 
hands.” This development was originated primarily 
by mechanical engineers. It has been evolving for 
centuries. Jacquard’s automatic-card-programmed 
loom appeared more than 150 years ago. The modern 
textile or steel mill, or the modern petroleum or 
chemical plant, is, in these terms, a lot of machinery 
with an occasional man here or there. Much food is 
processed this way, with better sanitation if not bet- 
ter taste. We shall refer to this integration simply as 
mechanization, or “continuous automatic production.” 

®* George B. Baldwin and George P. Shultz, “Automation: 


\ New Dimension to Old Problems,” Proceedings of the In- 
dustrial Relations Research Association, December, 1954. 
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(2) The use of feed-back control devices, or servo- 
mechanisms, which allow individual operations to be 
performed without any intervention of the human in 
order to control. With feedback, there is always some 
built-in device which automatically compares the 
way in which work is actually being done with the 
way in which it is supposed to be done, measures any 
difference, and then automatically initiates action 
within the system which adjusts the process in order 
to reduce the difference. This second development 
we shall refer to simply as “feed-back technology.” 
Its development was initially pioneered by mechani- 
cal and chemical engineers. Watt's steam-engine gov- 
ernor or the home thermostat are commonplace 
examples. With the recent transplant of electrical 
engineering technology, it is being applied in a host 
of new ways. 

(3) The development of general- and specific-pur- 
pose computing machines, capable of interpreting 
and storing information and of performing both 
simple and complex mathematical operations on such 
information. We shall refer to this aspect of automa- 
tion as “computer technology.” It has sprung pri- 
marily from very recent developments in physics and 
electrical engineering, specifically electronics. 


What Is Automation Doing? 


Throughout all industry automation provides re- 
lease from drudgery. Simple mechanization or 
programmed operation eliminates handwork in per- 
forming repetitive jobs, or in loading and unloading 
machines. Gone are the days when workmen toiled 
and sweated in dangerous proximity to red-hot ingots 
in the steel mills. The mining of coal has consistently 


The creation of massive machines and the integration of hith- 
erto separate manufacturing operations into lines of continuous 
production, as depicted by this gas refining plant, represent 
a high degree of mechanization but not necessarily automation. 

Victor de Palma from Black Star 





called for more skill and less muscle. One trite ex- 
ample is the substitution of the vacuum cleaner for 
the broom. Many of the repetitive operations in the 
automotive industry, the electronics industry, and the 
canning industry have been taken over by massive 
machines programmed to do intricate operations. 
Even in the generation of electric power, the drudgery 
of watching a voltmeter or a speedmeter to hold volt- 
age and frequency to the desired value is a thing of 
the past. 

Mechanization had its beginnings a few centuries 
ago, and greatly increased the need for machine op- 
erators, but dulled their interest in their work. As 
automation has advanced, its effect within industry 
has been, mainly, to reduce the relative number of 
machine operators, and to increase the number of 
maintenance men, engineers, office er vloyees, and 
other non-machine-operators. Since the turn of the 
century, the ratio of nonproductive employees to pro- 
ductive employees in the manufacturing industries 
has increased from 7 per cent to 20 per cent. In the 
last 15 years production workers have only increased 
55 per cent, while others have increased 95 per cent. 
Concurrent with this change, many formerly unavail- 
able articles are now produced within the means of 
persons of moderate income. By replacing much 
routine manual work with semi-creative effort, auto- 
mation is tending to put interest back into jobs. 

Automation permits increased output and imcreased 
quality. With the turn of the century the tempo of in- 
dustry rose. The quickening pace of technology in- 
creased the complexity of process operations, with 
the result that the task of coping with the manipula- 
tive complexities eventually overtaxed the skill of op- 
erators. Gradually corrective actions were applied, 
not by the human operator, but by the instrument 
itself, and thus emerged automatic operation in the 
form of feed-back control. The substitution of an in- 
strument for a man — with feed-back and associated 
techniques to measure and to initiate correction — 
was a turning point in technology, for it liberated the 
machine from the limits of operation set by the physi- 
cal capabilities of the man. Instrumented corrective 
actions have grown to sizable proportions in modern 
times. As its full scope has become more widely un- 
derstood, many of the traditional relationships be- 
tween instrumentation, technique, and process have 
been challenged. Machines now talk to one another 
in new ways. It has brought about the transplant of 
much modern science from the laboratory to the pro- 
duction line, and has contributed much to our indus- 
trial growth. It gave us the earliest manifestations of 
full automatized production as so widely exploited 
in industries which process liquids through pipes, 
pumps, and vats. In many industries it offers the only 
means of production in quantity at a quality that our 
national defense dictates.’ 

Automation relates the operator to the machine in 
new and important ways. Illustrative of this relation- 
ship is the new kind of automatic machine tool* * 
which has recently ae at the Institute. The tool 
is a conventional milling machine. It has three axes of 
motion: one right and left, a second up and down, 
and the third in and out. Instructions for motion along 

*For numbered references, please see page 372. 
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these axes are supplied to the machine, not by a hu- 
man operator, but by a series of instructions con- 
tained on a strip of paper tape. The instructions are 
contained on the tape in the form of holes. Each 
array of holes represents a coded number. Each num- 
ber represents a command to the machine. The paper 
tape is fed into a computer associated with the ma- 
chine and, once the operation is started, a compli- 
cated milling operation can be performed without 
further human intervention. Here is a good example 
of how a computer and its associated controls can 
nicely provide an efficient coupling between the de- 
signer of a part and the machine that is to make it. 
Information is given to the machine in a way that 
exploits the machine’s capability, without the degra- 
dation of information inherent in manual setting of 
dials and knobs from drawings or tables of data. The 
instructions are given the machine by the designer of 
the work piece in the way that he knows best — in 
terms of equations or numbers. The computer merges 
the two. Man now talks to his machines in new ways. 
Machines of this type are appearing in increasing 
numbers and possess great capability to manufacture 
one piece today and a different piece tomorrow with- 
out expensive tool setups. 

Automation increases flexibility and the capability 
of management to make decisions. During the past 
two or three years, computers have become vital ele- 
ments in business. Dozens of the million-dollar va- 
riety are in use by the railroads, the air lines, the 
manufacturers, the insurance companies. They are 
being employed to make up-to-the-minute computa- 
tions of payrolls, for inventory control, to evaluate 
business statistics, and to control the nation’s air traf- 
fic. They perform these jobs almost in their spare 
time, while making numerous scientific and engineer- 
ing calculations that heretofore would have taken 
years. But they are not giant brains and they do not 
think. They have not yet found their optimum role in 
business. One might say that the marriage of busi- 
ness and the computer is still in the honeymoon stage 
and this is the reason why business conferences on 
computers in automation have been of epidemic pro- 
portions. The machines merely have great capability 
for processing information, for talking with one an- 
other, especially when the words are coded for them 
in a manner similar to the early Morse telegraph 
code. Large-scale computers have caused manage- 


‘ment to re-evaluate many of its traditional business 


procedures, with the hope of widespread economic 
benefit. Perhaps the most significant advance on the 
horizon, however, is the merger of computers and 
feedback. As a result of this merger, the human op- 
erator will be able to perform his functions in a way 
that he finds more natural, and the machine will be 
able to accept commands in a way that it likes best. 
That is, computers and feed-back control systems can 
serve to couple more closely and efficiently the man, 
the process, and the machine. 

Automation achieves things that man alone can- 
not. With skill and precision, automation technology 
navigates aircraft even when the pilot cannot see the 
tips of his wings. It permits guiding missiles to their 
rapidly moving target with unerring precision. It of- 
fers the only means now in sight for the production 
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L. H. Deatherage from Black Star 


The replacement of muscle by machine is not new. Its origin 
can be traced to the development of the wheel or the stone axe. 


of much military equipment with adequate quality 
and quantity. It runs atomic power stations because 
of the capability of gadgets to operate within en- 
vironments where the human could not survive. 


What Is the Price Tag? 


To the question of the cost of automation the an- 
swer is simple and blunt. The human being must be- 
come better educated or smarter. He must face the 
realities of change and even be able to sense that he 
may be in an era of substantial and accelerating rate 
of change. The challenge before us is an intellectual 
one, for as we move in the direction of exploiting sci- 
ence for the benefit of man, we call for less and less 
muscle and more and more mind. Via automation, 
we inevitably end up with a society and an industrial 
machine which require new ideas, new values in 
human conduct, and a greater intellectual capability 
to keep running. We are now called upon to integrate 
machines, processes, management, and labor as seg- 
ments of society, using new intellectual «approaches 
that we are only beginning to recognize and measure, 
as the traditional role of all four segments is shifting 
and as issues come and go. 

The big question is man’s capacity for change. Both 
our jobs and our mode of life must change, and the 
change will be substantial. As human beings, we 
have the great capacity for reorienting our lives and 
our destiny. We do this as no other form of life can 
do it. We are distinguished from the lower forms of 
animal in our ability to mold our environment in a 
manner that fits our evolutionary desires. To illus- 
trate, one need merely note that birds seem always 
to build the same kind of nest and fall prey to the 
same animals, generation after generation. The human 
being, on the other hand, each in his short span of 
life, can reorient his attitudes and guide the develop- 
ment of his environment. This we are prone to dis- 
miss with the comment, “the inevitable state of 
change,” but right now we are undergoing a major 
increase in its tempo, often with consequent fear and 
bewilderment that stems from ignorance. 

Not everyone takes change in his stride. There is a 
well-known piece of prose credited to the philosopher 
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and musician, Maurice Maeterlinck, which goes: “On 
every crossway on the road that leads to the future, 
each progressive spirit is opposed by a thousand men 
appointed to guard the past.” 

Just what changes are we talking about? There are 
several. One is our changing set of values as to the 
human use of human beings. We will also need to re- 
cast our appraisal of the value of leisure. If the length 
of the working week is reduced, as seems very likely, 
we will need to be sure that leisure is financed; 
otherwise, it could conceivably become unemploy- 
ment. What we want is more education and culture, 
more research, more medical service, more entertain- 
ment, more leisure-time industries, more tourism — 
with its roagls, parks, and beaches. We will need the 
ability to purchase these leisure goods and services. 

Germane to these questions are the contrasting 
opinions on whether increased productivity should 
result in increased wages, or reduced working hours 
at the same wage. Is the return to go to the worker 
or to capital? The answer is, of course, that it must 
be shared, for rough statistics presented by econo- 
mists show that, at today’s costs, new equipment pur- 
chases average around $35,000 per man-year reduc- 
tion in labor. About half of the new equipment 
currently purchased is for the expansion of capacity, 
and the other half for modernization and replacement 
with consequent displacement of the labor force. But 
taken as a whole, if each $1,000 of extra capital adds 
$430 to the net national income — as the economists 
tell us — a breakdown shows that labor gets the lion’s 
share. About $20 goes for local government taxes, $50 
goes to the Federal Government, a mere $60 to the in- 
vestor of the $1,000, leaving $300 to the worker. 
Somewhere within this process, leisure can be fi- 
nanced if we, as a team, adjust to it properly. 

Another change must be an increased flexibility of 
mind and habit. This increase is required of the work- 
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Giddings and Lewis 
In this commercial adaptation of a milling machine, con- 
trolled by prepared magnetic tape in reels shown in cabinet 
opening, much of the burden formerly placed on man’s brain 
is now being done by electronic and other aids. 





ing man, the labor leader, the industrial manager, 
and John Q. Citizen. As automation — the concept - 
is translated into machine systems, a premium is 
placed on flexibility of mind coupled with a high 
degree of occupational adaptability. We hear a lot 
about the upgraded job. Failure to qualify for the 
upgraded job hits the engineer and even the scien- 
tist. History shows that within a very short while 
after a new machine appears, mankind demands from 
it a performance far in excess of what its creators 
intended it to do. This increased demand on the ma- 
chine continually increases the demands on the pro- 
fessional skills of the technical minds who create 
them. It also makes increased demands on the manip- 
ulative skills of people who keep them running, for 
as productive capacity increases, the premium on 
keeping a machine running increases greatly. 
Throughout the creative segment of technology there 
is persistent intellectual upgrading, a fact that some- 
times jolts even the mathematician, who in exchange 
for the relief from the drudgery of much mathema- 
tical calculation afforded by the computing machine 
has had to accept the responsibility to know more 
mathematics and think more deeply into his problems. 

The problem is often dismissed by saying, “Auto- 
mation wil! displace labor, but since it will create 
jobs, everything will be lovely.” Sometimes we hastily 
brush aside the question of how the worker who is 
displaced moves into the upgraded job, which history 
shows always exists. Since the developments invari- 
ably stem from the application of new technological 
discoveries, young men recently graduated from 
trade schools and colleges move naturally into the 
stream. This makes automation a young man’s game. 
But we can’t overlook the fact that the oldsters still 
have to play. They must be educated or trained to 
adapt themselves. If they are to move into the up- 

(Continued on page 364) 
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BUSINESS IN MOTION 








Under today’s competitive conditions, a manufac- 
turer can’t afford to take anything for granted. He 
continually seeks to improve even the so-called ‘“‘per- 
fect” product and to reduce production costs. 

One such progressive manufacturer, in reviewing 
the materials and processes used in making their 
spherical roller bearing cages, sought the opinion of 
others. One of those “others” was 
Revere’s Technical Advisory 
Service, which was called in to 
review the kind of brass that was 
being used in the cages and to 
study the problem first-hand. 
This meant consulting with the 
engineering department as well 
a observing the manner in which 
the bearing cages were being pro- 
duced. 
¢ After a careful study recom- 
nendations were made. The re- 
wlt was the adoption of specification changes in the 
brass strip used which, in addition to improving the 


quality of their roller bearing cages, gave this manu- 


bore pressing operation has been eliminated. Machin- 
ing is more easily accomplished. Less machining is 
required. Tool life has been increased with some 


peeds increased up to 100% and feeds up to 30%. 





lacturer the following money-saving advantages: One’ 





© sce Coke ageced on ae Lianne... 


Rework due to burrs has been greatly reduced. One 
step less is required in the deburring operation while 
savings through reduced cycle time for remaining 
deburring operations are up to 40%. Chips are small 
now ... there is no “angel hair” to clutter work area. 
Life of punch used in notching roller bearing cage 
has been doubled. Now a run may be completed with- 
out making tool adjustments due 
to sharpening tools. Machining 
speeds and feeds have been sub- 
stantially increased over those in 
machining the former alloy. Die 
setters report that considerable 
work has been eliminated in set- 
ting up the tools used. All of 
which resulted in substantial 
savings in time and money. 

This is still another eye-open- 
ing example of Revere supplying 
the metal that will do the best job 
and with the greatest economy .. . be it brass, copper 
or aluminum or any one of their alloys. It is also an- 
other example of the many advantages of working 
closely with your supplier, whether it be through Pur- 
chasing, Production, Engineering or Design Depart- 
ments, separately or collectively. It is one sound way 
to go about lowering production costs, improving 


manufacturing techniques and bettering vour product. 


REVERE COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
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COMBUSTION TUBE FURNACE — 
Hinged tube furnaces are 
available in various sizes with 
temperature ranges to 
1800°F or 2200°F. 
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MUFFLE FURNACE—“ Multiple- 
Unit” Muffle furnaces have 
a maximum temperature of 
1850°F. Temperature indi- 
cating and controlling de- 
vices are located in the pyra- 
mid base for full protection 
and visibility. 


HIGH TEMPERATURE TUBE 
FURNACE — Tempera- 
tures to 2600°F. can be 
reached in this furnace. 
Other Hevi-Duty labora- 
tory furnaces have maxi- 
mum temperatures as 
high as 3000°F. 
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graded job, their flexibility and versatility to accept 
and to perform widely varying tasks seem more and 
more likely to be at a premium, in the long run, 
Creating the opportunity for both oldsters and young- 
sters to adjust to the change of the job mix and 
to move into a better job — an upgraded job — may 
become an issue of importance comparable with that 
of higher wages in a job classification that soon may 
not exist. The guaranteed annual wage or the vested 
or unvested pension are relevant issues. The intelli- 
gent appraisal of the inevitable technological change, 
and the planning for it, are joint responsibilities of 
managers, technical people (such as scientists and en- 
gineers), educators (at both the elementary school 
and college levels), and labor leaders. Furthermore, 
there must be training for both the appraisal and the 
planning to insure that technological change be intel- 
ligently carried out at all levels. 

Another change of importance must be the con 
tinued expansion of the base of our technology and, 
in turn, of our mode of life. We have hosts of new 
industries producing new conveniences or services, 
In the General Electric Company alone, 70,000 of the 
230,000 employees work on products that did not 
exist in 1939; including, for example, new chemical 
products, nuclear energy devices and machines, tele- 
vision systems, and components of modern aviation. 
On the horizon we see new devices such as the tran- 
sistor, and the semiconductor; new metals like zir- 
conium and titanium, and even man-made diamonds, 
all of which will permit us to do things we are not 
now doing. We are witnessing the birth of a vast new 
industry to exploit atomic energy. We hear about 
solar energy, about new forms of food from algae, 
about energy from elements of sea water in man- 
made suns. All these and many others emerge from 
the continued man-made technologies almost as chain 
reactions. And if you don’t believe that human pres- 
sures will bring them about, just ask yourself whether, 
when you were around 12 or 15 years of age, you 
demanded of life what your son or daughter of that 
age today demands of life. This is one factor that 
seems to cause the sustained expansion of industrial 
employment despite increased productivity. Some- 
times technological practices may look a little odd, 
as for example, the increased man-hours required to 
manufacture the 1957 automobile over that required 

(Continued on page 366) 
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(Miy Growing importance of 
DIGITAL TECHNIQUES 


As recently as ten years ago it was just becoming 
evident that digital techniques in electronics were 
destined to create a new and rapidly growing field. 
Today, incorporated in electronic computers and 
other equipment, they constitute one of the most sig- 
nificant developments in scientific computation, in 
electronic data processing for business and industry, 
and in electronic control systems for the military. In 
the near future they are expected to become a major 
new factor in industrial process control systems. 


The digital computer for scientific computation is 
becoming commonplace in research and development 
laboratories. Such machines range from small spe- 
cialized units costing a few thousand dollars, to large 
general purpose computers costing over a million 
dollars. One of these large computers is a part of the 
Ramo-Wooldridge Computing Center, and a second 
such unit will be installed the latter part of this year. 
The digital computer has not only lightened the com- 
putation load for scientists and engineers, but has 
made possible many calculations which previously 
were impracticable. Such computers have played a 
major role in the modern systems engineering 
approach to complex problems. 


Electronic data processing for business and industry 
is now well under way, based on earlier developments 
in electronic computers. Data processors have much 








in common with computers, including the utilization 
of digital techniques. In this field, teams of Ramo- 
Wooldridge specialists are providing consulting serv- 
ices to a variety of clients on the application of data 
processing equipment to their problems. 

The use of digital techniques in military control 
systems is an accomplished fact. Modern interceptor 
aircraft, for example, use digital fire control systems. 
A number of Ramo-Wooldridge scientists and engi- 
neers have pioneered in this field, and the photograph 
above shows a part of an R-W-developed airborne 
digital computer. 


These, then, are some of the aspects of the rapid 
growth which is taking place in the field of digital 
techniques. Scientists and engineers with experience 
in this field are invited to explore openings at The 
Ramo-Wooldridge Corporation in: 


Automation and Data Processing 

Digital Computers and Control Systems 
Airborne Electronic and Control Systems 
Guided Missile Research and Development 
Electronic Instrumentation and Test Equipment 
Communication Systems 


The Ramo-Wooldridge Corporation 


5730 ARBOR VITAE STREET + LOS ANGELES 45, CALIFORNIA 














A new book from 


The Technology Press 


The first single volume 


to appraise the relationships existing 


between the diverse studies of communication 


Simple essays in simple language 
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to manufacture the 1940 model. In the past 15 years 
the number of employees of the General Motors Cor. 
poration has doubled without a proportionate in. 
crease in the number of automobiles produced, 
because we demand —and get — automatic shifts, 
power steering, air conditioning, power brakes, and 
other gadgets. In turn we demand more and better 
roads and new technologies to provide them. Clearly, 
without automation and increased productivity, we 
could not have this expanded technology. 

But part of the price tag is that under the condi- 
tions that are coming to life beyond tomorrow’s hori- 


ON HUMAN COMMUNICATION zon, it is not adequate to train tomorrow's youth for 


by Colin Cherry 


333 pages, 6 x 914 


Published jointly by The Technology Press 
of M.LT. and John Wiley & Sons, Inc. 


today’s job. Too often the job for which the student 
is trained may have vanished before he graduates. 
With change all around us, education forces on us 
a supreme challenge. 

Speaking strictly about technical competence, the 


$6.75 future looks more and more dim for the man with 


only the narrow pin-pointed skill. Everywhere tech- 
nology demands of the young engineer or scientist 
a broader and deeper command over the fundamen- 
tals of modern science, and a high degree of versa- 
tility and originality in its exploitation. A man who 
meets this test has freedom or elbow room to move 


ORDER FROM YOUR BOOKSELLER around, to partake freely of specialized jobs as they 


develop. There is clearly a great shortage of engineer- 
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TELEPHONE MEN AND WOMEN attend one of the training courses in day-to-day matters of telephone service, employee and 


public relations. 


These particular courses are for management people in the Bell Telephone Companies throughout the country. 


There ‘are many other Bell System programs for the training and advancement of telephone people at various stages of their 


carecrs, 


They include broad liberal arts courses at leading universities as well as schools within the business for executives. 


“From the building of people 


comes the progress of the business” 


Bell System's management training programs 
benefit telephone users and the company as well 


as telephone men and women. 


There is nothing more important to good tele- 
phone service and to the future of the business than 


the finding and developing of capable people. 


The Bell System has long been among the lead- 
ets in this field and it has pioneered many new 
methods for the training of telephone men and 


women at various stages of their careers. 


Working together to bring people together... 


What we aim to do is to provide both the oppor- 
tunity and the preparation for a better job. The 
long-standing policy of making promotions from 
the ranks also helps to assure the continuing know 


how and spirit of the organization. 


This in turn brings far-reaching benefits to all 
who use the telephone and to the progress of the 
company. It is an important reason for today’s 
good service and the solid foundation for still 


better things to come. 
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technicians and engineer-scientists. But even more 
important is the impact of automation on the cultural 
and social responsibilities of human beings. One 
might properly ask whether our educational system 
has kept pace with the changes in the world in which 
we live. 

Perspective on this issue at one end of the spec- 
trum was presented by J. A. Stratton, ’23, Chancellor 
of M.I.T., in his address, “Science and the Educated 
Man,” before the Twenty-fifth Anniversary Meeting 
of the American Institute of Physics, on February 2, 
1956.+ Dr. Stratton was much impressed with some 
of the writings of Henry Adams, who, in his search 
for what he called the “dynamics of history,” at- 
tempted to explain the break in the traditional unity 
and stability of the early Nineteenth Century. Adams 
was moved to reflect on what he saw while attending 
the Paris Exposition of 1900. Of the new American 
he wrote: 

“... the child of incalculable coal power, chemical 
power, electric power, and radiating energy, as well 
as new forces yet undetermined — will be a sort of 
God compared with any former creature of nature. 
At the rate of progress since 1800, every American 
who lives into the year 2000 will know how to control 
unlimited power. He will think in complexities un- 
imaginable to an earlier mind. He will deal with 


+ This address by Dr. Stratton also appeared in The Re- 
view for April, 1956 (58:285). 


problems altogether beyond the range of earlier 
society.” 

Today, we stand only halfway along the Twentieth 
Century. Our progress at an understanding of mas- 
tery over the physical universe everywhere continues 
to accelerate. As a manifestation of this progress and 
this acceleration automation is alerting an awareness 
of the fact in many of us. Through its exploitation of 
science, automation is playing a major part in our 
economy, our health, our group conduct, and in our 
national security. The role of governments and na- 
tions is constantly changing. Witness the interna- 
tional issues that have been brought to light by the 
peaceful use of the atom. The recent plan to sell or 
lease one billion dollars of U*** has raised new and 
unexpected problems for the minister of state, the 
humanist, and the technologist. 


The Lesson in Changes 


But have too few of us correctly gauged the lesson 
in these changes? Has our cultural and social prog- 
ress kept pace with the accelerating tempo of mate- 
rial progress? Admittedly we can only speculate 
about social or economic structures of the world into 
which our children will grow to maturity. We should 
not be blinded out of recognition that (when once 
we can measure not only change, but the rate of 
change) their world is likely to be somewhat differ- 
ent from ours, to put it mildly. The issue that tran- 
scends all others is the question: “Shall our future 


(Continued on page 370) 
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SPECIAL REPORT 


Mr,___YAYNE BRENENGEN 


NEW YORK LIFE AGENT 





at 


MADISON, WISCONSIN 





BORN: September 24, 1924. 


EDUCATION: University of North Carolina, A.B.—-1948. 
Harvard School of Bus. Admin., M.B.A.-——'5O. 


MILITARY: World War II-—-Marine Corps Aviation (Radar & 
Communications). 


President. 





Company's Top Club. 





p£3¢+6064400 eR 


PREVIOUS EMPLOYMENT: Oct. '50 to Jan. '53-- 
U.S. Foreign Service, Vice Consul, Munich, Germany. 
Jan. '53 to Oct. '53--Export Company, Asst. to 


Investor and Executive V.P. 


REMARKS: Wayne Brenengen joined New York Life in December, 1955, and became 
an agent at the Company's Capital Office, Madison, Wis. 
personable young man with a fine educational and business background, his 
energetic and sincere approach to his work won him the title of Assistant 
Manager after only a year with the Company. 
of over 14 million dollars qualified him for membership in the 


An outstanding success already, 
Mr. Brenengen's fyture with New York Life is indeed bright. Z 


'53 to Fall '55-—--—Research Org. 


An extremely 


In 1956, his total sales volume 








Wayne Brenengen, after only one year as a 
0 New York Life representative, is already well 
established in a career that can offer security, 
substantial income, and the deep satisfaction of 
helping others. If you'd like to know more about 


» aa 


such a career for yourself with one of the world’s 
leading life insurance companies, write: 
NEW YORK LIFE INSURANCE CO. 


Coliege Reiations Dept. A-26 
51 Madison Avenue, New York 10, N.Y. 
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“What really sold me,”’ says Jerry, 
“was the way they conducted engi- 
neering. I’d expected rooms full of 
engineers at desks. Instead, I found 
all the informal friendliness of my 
college lab.”’ 


Gerald, an E.E., came directly to 
IBM from the University of Buffalo, 
in 1953. Starting as a Technical En- 
gineer, he was immediately assigned 
to work, with two others, on design- 
ing a small calculator. The supervisor 
of this project was Dr. R. K. Richards, 
author of ‘Arithmetic Operation in 
Digital Computers.’”’ Jerry learned a 
great deal about computers in a very 
short time. Incidentally, his partic- 
ular machine is now going into pro- 





= _ 


Assigns problems to his group 


duction. As Jerry says, “‘It makes an 
engineer feel good to see his project 
reach the production stage—and to 
be able to follow it through.”’ 
Promoted to Associate Engineer 
after 16 months, Jerry is now the 
leader of a nine-man team. He as- 
signs problems to his group for solu- 
tion, approves their block diagrams 
and the models they build. Perhaps 
an hour a day goes into paper work 
such as requisitioning equipment for 
his group and reviewing technical 
publications, in counseling members 
of his team and preparing for trips to 
technical society meetings. Apart from 
his regular responsibilities, he teaches 
at night in the IBM school. 
Why Jerry chose IBM 


Of course, there were other reasons 
DATA PROCESSING « 
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ELECTRIC TYPEWRITERS e 


“What's it like to be 


A PRODUCT DEVELOPMENT 
ENGINEER AT IBM?” 


Three years ago, college senior Gerald Maley asked himself this question. 
Today, an Associate Engineer and leader of a nine-man team, Jerry re- 
views his experience at IBM and gives some pointers that may be helpful 
to you in taking the most important step in your engineering career. 


why Jerry selected IBM. He was 
vitally interested in computers, and 
IBM was obviously a leader in the 
field. He comes from a scientific family 





This field is so new 


(his brother is a mathematician)and 
is fascinated by these mathematical 
marvels which are revolutionizing 
man’s ways of doing things in so many 
fields. He enjoys working on large 
equipment... and on “‘pulses.’’ “It’s 
more logical,’’ he says. “‘In computer 
work, you can actually see things 
happening, which is not the case with 
all electronic equipment today. And 
it’s not all solid math, either. What’s 
more, this field is so new, that pretty 
soon you're up with everybody else.”’ 


Gerald has done recruiting work 
himself for IBM and believes he un- 





Reviewing technical publications 


derstands some of the college alumni’s 
problems. “I usually begin an inter- 
view by determining a man’s inter- 
est,”’ he reports. “‘Then the diversity 
of work at IBM enables me to offer 
him a job which will challenge that 





TIME EQUIPMENT . 


interest.’’ Gerald distinguishes be- 
tween two kinds of engineers—those 
who like to work on components, such 
as circuit designs, and those who are 
interested in the part the component 
plays. The latter is his own interest, 
which is why he is in advanced ma- 
chine design. He points out that IBM 
is careful to take these factors into 
consideration—another reason, per- 
haps, why turnover at IBM is less 
than one-sixth the national average. 


What about promotions ? 


When asked about advancement 
opportunities at IBM, Jerry says, 
“You can hardly miss in this field and 








in this company. They tell me sales 
about double every five years— which 
in itself makes promotion almost axi- 
omatic.’’ He endorses the IBM policy 
of promoting from within, with merit 
the sole criterion. The salary factor, 
he remembers, was not his first con- 
sideration. While excellent, the tre- 
mendous advancement potential was 
of far greater importance. 
e . a 

Equally challenging opportunities exist for 
experienced engineers and scientists in all 
of IBM’s many divisions across the coun- 
try. For details, write P. H. Bradley, 
Room 12005,I1BMCorp.,590 Madison Ave., 
New York 22, N. Y. 
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commercial 
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Twenty-two types, 
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Long life. 
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Extreme reliability. 


Write for 
Catalog 370. 
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Packaged 12 mcfh olant designed and 
built by Draketown for... 
* Utility or Industrial standby 
* Peak shaving and augmentation 
* 100% Town or plant supply 


A Packaged Draketown Propane Plant will 
help you reduce demand charges; provide a 
supply of gas during custailment periods. . 

at the turn of a valve... or supply that out- 
lying section or plant 100% if desired. 





“ Good Gas Insurance “ 


if you have a gas problem, we can help you. 
We operate from coast to coast and overseas. 


Phone or write teday—no obligation. 
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generations exploit science and technology for good 
or for evil?” The responsibility to plant the seeds to 
bring about the good is squarely before us. The atti- 
tude of our adult people toward education and schol- 
arship is a reflection of the likelihood that the good 
will dominate. Any complacency about the adequacy 
of the job we are now doing seems wholly unfounded. 
In too many schools much work lacks both rigor and 
depth. Much of the curriculum is closed-ended. Much 
of it lacks creativity and nearly all lacks respect for 
scholarship. 

Two great movements are now gaining momentum 
in American education, One goes loosely by the term 
“humanizing the scientist” and the other, in the scien- 
tists’ words, “simonizing the humanist.” From the 
nontechnical colleges, as well as from the technical 
ones, will come our future leaders. The wisdom, 
breadth, and depth of understanding of both cate- 
gories of citizen will be a reflection of the temper 
of public attitude toward science, but I share with 
Dr. Stratton his feeling that liberal education as pre- 
sented today, has failed to keep abreast of the chang- 
ing character and expanding needs of the society 
which it should be designed to support. All too often 
today’s so-called liberally educated student is the 
product of a strictly traditional pattern that is grossly 
deficient in giving him a genuine feeling for the sub- 
stance of science — an educational pattern that, from 
many points of view is outmoded and has insufficient 
relevance to the problems of today, let alone to 
morrow. 

Just as technical education should look forward to 
the world of tomorrow, so should liberal education. 
Yet unborn is an enormous inventory of technology 
that the daily achievements of scientists and engi- 
neers will deliver and which automation and other 
sociological movements will eventually exploit to 
maturity. To rephrase a statement made by the late 
Karl Taylor Compton, formerly President of M.LT. 
and chairman of its Corporation, “Science and auto 
mation, creatively and humanely exploited, offer us 
the best chance for greater abundance without resort- 
ing to the old-time practice of taking it from others.” 
Science is truly today’s mighty multiplier. But all 
citizens need to be made aware of the scope and 


impact of science on their lives, for both its culture [ 


and its materialism. Our best machinery for doing 
this is our orderly process of education, from the 
elementary school to the university. But the whole 
system must continually be kept abreast of the needs 
of tomorrow’s world. 

Engineering education is in foment. The relevance 
of its technical content is suspect. The traditional 
concept of professional education by departments 
(whose heritage stems from a particular industry and 
often holds its pattern captive by industry), is being 
challenged as providing merely a training inadequate 
to give tomorrow’s engineer the scope and versatility 
to keep abreast of science. Nevertheless, it is fair to 
say that engineering education is making great strides 
with the integration of natural and social science to 


(Concluded on page 372) 
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The reputation as an artist of Leonardo da Vinci 
(1452-1519) rests on only four great paintings. 
Yet his Notebooks are rich in anatomical studies 
of man and beast—especially the horse. 


Wide Knowledge... 


Province of 


Leonardo and La , REN 7 

Modern Banking Li \ YY NA \ > me 
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Perhaps the most we & i 

versatile of all men, Leonardo 

da Vinci took the knowledge 

of his day to be his province. 

Anatomy, Flight, Painting, 

Optics were but a few of his 

major areas of creative interest 

and knowledge. 


Since the 16th Century, knowledge has increased beyond all GLA F 
comparison. Yet today a modern bank like The New England a 
must endeavor to take wide knowledge of many varied things LF 

to be its province. 


Z 


No matter what your personal or business financial problem may be, you 
are likely to find our officers able to talk with practical knowledge and 
friendly understanding. Whether it is about a checking account, loan, letter 
of credit, investments, or estate planning, come in and see us. 


The New England Trust Company 


Incorporated 1869 


185 DEVONSHIRE STREET 


Back Bay Branch: 99 Newbury St., Boston, Mass. 
Member of the Federal Deposit Insurance Corporation 
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SCIENCE IN SECONDARY SCHOOLS 


(Concluded from page 358) 


With the waning of classical studies have gone 
some of our great teachers. For many of them the 
history, mythology, and literature of Greece and 
Rome had become part of their very lives. Few of 
their students would perhaps recall much detail, in 
later years, but they frequently came away from the 
experience of school with an awakening sense of the 
meaning and beauty of literature and the continuity 
of human events. We need desperately to revive a 
kindred spirit in the teaching of high school science 
and rarely — almost never — do we find it. Instruction 
may be meticulous and competent by teachers 
trained in the latest methods of pedagogy. Neverthe- 
less it is inconceivable that a teacher whose own total 
experience in the study of science amounts to less 
than a term or two of college can open vistas to the 
limitless horizons of modern physics, chemistry, and 
biology, or kindle in disinterested youth an eager de- 
sire for further exploration. Here begins ‘the great 
wastage of our human resources for the advancement 
of science. 


AUTOMATION 
(Concluded from page 370) 


provide a new synthesis for the education of the 
whole technologist. 

Liberal education also must be held relevant to our 
time and our destiny. It is not enough that it be 
merely a straight-line projection of our historical past. 


The need, as Dr. Stratton sees it, is not one of replac- 
ing liberal arts by science, but rather of restoring the 
proper blend of the two in depth as the doctrine of 
higher education. The study of the physical universe 
ought to be undertaken in the liberal arts colleges 
with the same thoroughness — and it ought to be 
accorded the same prestige — that the classics once 
enjoyed. The once-over-lightly treatment of the his- 
tory or philosophy of science is not science. Even 
lectures on the scientific method fail to transmit a 
comprehension of the best known and the truly first- 
rate thinking about the world in which man lives and 
the laws that govern the material universe. They fail 
to show a student how far down it is to the bottom. 


Intellectual Revolution 


I do not despair that the goals we seek will come 
to pass. Man has both intellect and conscience. He 
will be on his way as soon as he awakens to the fact 
that automation is not the second or third industrial 
revolution, but rather a manifestation of a great in- 
tellectual revolution in the way he co-operates with 
nature. 
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BIW manufactures a number of types as follows: 


Dia. 
+ .010” 
-150” 


-100” 


Also available: 
Jack DIC 2835-1 @ Plug DIC 3009-1 @ Jack DIC 3008-1. 


This is a full size reproduction of BIW Miniature Low Noise Coaxial Cable Assembly. The degree of flexibility is indi- 
cated by the sharp turns. Note particularly the miniature connectors specifically designed for these cables.* 


The range of cable sizes vary from 1/8” to 5/32”, depending on the characteristics of the cable selected. 


Dia. 


BIW Gauge 

Type Cond. Description + 010" 
os4G 26 Minimum Low Noise 115" 
COX-2FS- 011 50 Ohm Coaxial 075" 
COX-3FS- O11 70 Obm Coaxial 100" 
COX-4FS- 011 90 Ohm Coaxial .125" 
COX-3FS- 016 70 Ohm Coaxial 125" 
COX-4FF- 016 Low Capacity Coax. 170" 


BIW’s patented, laminated teflon insulation provides extreme low noise charac 
teristics. These cables are ideal for delicate instrumentation and uses requiring 
minimum microphonic noise characteristics due to severe vibration, flexing and 


*Cannon Electric Company, Eastern Division, Part No. DIC 2834-1. 
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Big moment for “Buck” Hubbard and Eriez 


as insured pension plan is launched 


The Eriez Manufacturing Company of Erie, Penn- 
sylvania, world-wide suppliers of magnetic equip- 
ment, now has a top-notch retirement program. It is 
one of New England Life’s insured pension plans 
which provide liberal benefits at low net cost. 

Buckley Hubbard (Pennsylvania, ’46) developed 
the plan and sold its advantages to Eriez executives. 
The moment pictured above typifies the year-round 
satisfaction any New England Life agent gets from 
helping people make a better life for themselves. 

He meets top-level people like President Robert F. 
Merwin and Controller James K. Brydon of Eriez 
(l. to r. above). His service and ideas have recognized 
value to his clients. He is rewarded by a steadily 
growing business. This company’s pension plan, for 


example, is expected to expand considerably. 


There’s room in the New England Life picture for 
other ambitious college men who meet our require- 
ments. You get comprehensive training. You get in- 
come while you're learning. You can work almost 
anywhere in the U. S. A. Your future is full of siza- 
ble rewards. 

You can get more information about this career 
opportunity by writing Vice President L. M, 
Huppeler, 501 Boylston Street, Boston 17, Mass. 


A BETTER LIFE FOR YOU 
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1 career with New England Life attracts men from many fields 
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ENGINEERING AS A PROFESSION 
(Continued from page 354) 


It gives us a relatively objective yardstick of the value 
of one’s contribution to the economic life of the com- 
munity, on the basis of which one can form sound 
decisions, made in the public interest, for future 
guidance. Again, the profit system tends to put 
economic power in the hands of those who have 
demonstrated their competence to exercise it. The 
incentive in the system is not the profit but the sense 
of social contribution, of worthy achievement it af- 
fords. This is why, despite the system’s shortcomings, 
we believe in it. It is to be regretted that we so 
miserably fail to make the basis of our convictions 
clear. 

Now the monetary motive sways the worker no 
more than the entrepreneur. The economic motive is 
not the important source of satisfaction in one’s 
work. 

The deep source of satisfaction of the industrial 
worker of the past was pride of craftsmanship and 
the sense of creativity which it engendered. Because 
he worked as an individual and the product was his 
alone, it has been taken for granted that modern 
organization, with its differentiation of labor, has 
destroyed the possibility of the worker’s former pride 
in his output. This conclusion needs re-examination. 

Half a century ago, William James in his later years 
wrote his essay on the Moral Equivalent of War. It 
justifies re-examination today by both industrial man- 
agement and the engineering profession. James points 
out that, despite all of its brutality, war brings out 
some of the finest characteristics of the human spirit 
and develops some of its deepest satisfactions. War 
does this despite the fact that it submerges the per- 
sonality of the individual in an organization to a 
degree found, perhaps, in no other human institution. 
It does it by appealing first to the soldier’s sense of 
contribution to the social interest and second, to his 
loyalty to the cause he serves and to the organization 
which alone enables him to serve it effectively. Few, 
indeed, are the sources of satisfaction to the human 
spirit which run deeper than the sense of creativity 
and loyalty. Organization, far from destroying the 
possibility of spiritual satisfaction to the individual, 
can, properly used, contribute immeasurably to it. 
Moreover, in so doing, it can also contribute to the 
development of the character and the personality of 
the individual himself. 








(Continued on page 376) 
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The USS Nautilus prototype was the first successful application 
of nuclear power. In 1957 the nation’s first 

full-scale commercial generating plant at Shippingport will 
have its turbines powered by a Westinghouse reactor. 

The success of the nuclear power reactor is now an historical 
milestone . . . but the application of nuclear power is 

still in the pioneering stages. Much applied research remains 
to be done before the vast potentialities of nuclear 

energy can be utilized to the fullest extent. 

At Bettis Plant, operated by Westinghouse for the United States 
Atomic Energy Commission, nuclear power reactors are 

being designed and developed. Here scientists and engineers 
are continuing to investigate new areas for progress 

in all phases of reactor theory, design, and application. Here 
opportunities for original work in a variety of fields 

present a creative environment for your professional growth. 
Bettis Plant offers a challenge to physicists, mathematicians, 
metallurgists, and mechanical, chemical, or electrical 

engineers interested in a career with the leader in the nuclear 
power industry. If you are an outstanding scientist or 

engineer interested in advanced degree study, send immediately 
for a descriptive brochure which outlines the details 

of our unique doctoral fellowship program. 

Be sure to specify your specific field. 

Please address resumes to: Mr. M. J. Downey, 


Westinghouse 
BETTIS PLANT 


Dept. AM-19, P.O. Box 1468, Pittsburgh 30, Po. 
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ENGINEERING AS A PROFESSION 
(Continued from page 374) 


Do we have to have the brutality of war to get 
these spiritual dividends? Note that the important 
things are three: an adequately worthy cause; an 
organization through which the individual can serve 
the cause more effectively than he possibly can 
alone; and leadership that will guarantee the effi- 
ciency of the organization in the service of the cause 
and appreciation by the individual of that service 
and his contribution to it. Modern industry meets the 
specifications. 

I have already pointed out that the factual achieve- 
ment of the industrial revolution has been the de- 
velopment of a new civilization, making the possibil- 
ity of culture available to all sorts and conditions of 
men. I assert that this is the legitimate function of 
industry and that industry ought to make its ac- 
ceptance of this objective clear beyond all possible 
question. The cause is worthy, although some straight 
thinking and straight talking will be needed to con- 
vince people of it. On the whole, our industrial or- 
ganization is satisfactory. The thing that is needed 
is leadership, and here we can well afford to study 
the methods by which the military develops morale, 

An essential thing is adequate professional leader- 
ship at the operational level. In an army, this means 
the company officer. The first qualification for a line 
officer is to know how to fight; otherwise, he will 
never gain the confidence of his men. His abilities 

(Continued on page 378) 
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ENGINEERING AS A PROFESSION 
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must go far beyond that, but, with that foundation 
once laid, military history demonstrates the prac. 
ticability of building military morale. 

In industry, we need this type of leadership at the 
operational level. Moreover, it can be furnished sue. 
cessfully only by the man who knows how to operate, 
how to produce, and that means the engineer. Mere 
technological competence is of course not enough, 
but it is essential. The temperament and basic capaci- 
ties of the engineer are exactly what is needed. He 
can capitalize upon his reputation for knowing what 
he is talking about in his own field of science and en- 
gineering. The psychological importance of this can 
scarcely be underestimated. When the operator in the 
plant wants to know why this first still works under 
vacuum and that under pressure, the engineer can tell 
him with confidence and authority, and with the as- 
surance that no one is going to contradict him 
successfully. This lays the psychological basis for win- 
ing the confidence of the operator and makes it pos- 
sible to help him in a score of ways that lie outside 
the narrow area of technology itself. He can be 
shown the relation of his own work to that of the 
other members of his group. He can come to see the 
dependence of his contribution upon them and theirs 
upon him. He begins to be a member of the team. 

From here he starts to appreciate the importance of 
his group to the work of his department, of the de- 

(Continued on page 380) 
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ENGINEERING AS A PROFESSION 
(Continued from page 378) 


partment’s in turn to the over-all achievement of his 
company and ultimately of the company’s place in 
the economic and social order. He becomes a mem- 
ber of a larger team and lays the foundation for a 
sense of contribution to an objective far beyond him- 
self and of loyalty to an organization serving the 
larger objective. He begins to appreciate the stimulus 
of competition between individuals and organiza- 
tions, and the importance of the contribution which 
this competition, properly directed, can make to the 
public interest. This is the sort of leadership the 
foundations of which the engineer can lay. 

It seems needless to point out that an effort like this 
is doomed to catastrophe unless it is undergirded by 
sincerity, not only on the part of the engineer, but 
sincerity through and through the individual organi- 
zation and industry itself. Moreover, granted the will 
and the necessary conditions, the picture painted is 
no impractical idealism. The fact is that the military 
have been successful in exactly this sort of thing; our 
chances for success are far better than theirs. 

One must never forget that thousands of engineers 
all over the country have done, and are doing, much 
of this sort of thing, as individuals, in personnel train- 
ing programs, and the like. The trouble is that they 
do not look on it as a professional responsibility. 

The opportunity for a broader contribution and 
larger social usefulness is on the engineer's doorstep. 
What I have pictured is intended only as illustrative 
of the possibilities. The Institute is proud of the fact 
that throughout its 90 years of history it has recog. 
nized the importance of breadth in the practice of 
engineering and for many decades held outstanding 
leadership among engineering schools in emphasis 
upon the cultural component of the training it gave. 
In recent years, it has made every effort to strengthen 
this program, and is proud of its achievement. The 
problem, however, is a difficult one and its most ser 
ous phase is lack of interest on the part of the student 
Many of our best students choose engineering be 
cause of their interest in the phenomena, the theorie 
and the methods of science. This interest is the firs 
qualification of a good student, but as he pursues it 
he all too often buries himself in an intellectual car 
yon over the rim of which he cannot see. Such a ma 


may be superlatively qualified for the staff work df 


the engineering profession in research, development, 
and design, but he is clearly not qualified for broader 
leadership. 

The extent to which this lack of interest persist 
through professional life is illustrated by failure tv 
appreciate the broader achievements of fellow eng: 
neers. Thus, two of the outstanding victories of th 
West in the cold war were organized and carried tt 
success by engineers. The first was the Atoms fo 
Peace Conference in Geneva a year and a half ag 








under the aegis of the United Nations, run by Profes 
sor Walter G. Whitman, ’17, an engineer, the Head 4 
the Department of Chemical Engineering at the Ip 
stitute. Due to the quality of his leadership, chara 
terized by his engineering temperament and type ¢ 
(Concluded on page 382) 
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mind, it proved to be the largest, most successful and 
most publicized activity of the United Nations, con- 
ducted without bickering in an atmosphere of co-op- 
eration and mutual confidence. The second was the 
settlement of the Iranian oil dispute, the basis for 
which was laid by Herbert Hoover, Jr., an engineer, 
working in the Department of State, and which was 
consummated under the leadership of Howard W. 
Page, ’27, an engineer, heading up the negotiators 
for the Western oil companies. The success which 
this engineering agreement, based on mutual inter- 
est, has achieved, is attested by the fact that it is 
operating so smoothly that it is never in the news. 
Yet, few indeed are the engineers I have met who 
looked upon these things as engineering achieve- 
ments or took pride in them as such. 

The problem is difficult; what the Faculty can ac- 
complish is limited because the student rightly shies 
indoctrination as the plague and considers the pro- 
fessor hopelessly impractical on other than technical 
matters. I appeal to the Alumni among you to assert 
your influence in these directions, for that influence, 
particularly with the student body, is far greater than 
you realize. I appeal also to the employers of engi- 
neers among you to demand from them every con- 
tribution they can make in these broader fields of 
activity. Finally, let me impress upon you that the 
primary objective of the School of Engineering at the 
Institute is to develop in the oncoming generation of 
engineers the vision and the competence to solve not 


only the technical problems of modern industry but | 


to co-operate in the solution of the associated eco- 
nomic and social problems as well. 
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